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(54) [Rmo>&m Vttxyzi-t/MW^X'r-J* 



1 

(57) [rfWII^O^H] 

% 1 71/-A**tf»a©7U-A*f U 
N> 1 £ Ltv m«»Nffl07U-A^tX*lf'7 ? *'r 

tUM&jfaa -r s tt» t * # t . 

bus BRtHItt , n-/U7>fW^^- ^fitO -9- y ^ > 
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^^MPEG WPWF^ftf Z> & -5 IctuiS If r^x^n 

CO fcf T X > 3 — SI i/ X X A o 



3 

T zmWc? 3 7f -A> K<D tf ^-b;l/M©7 -C — ;V FM<0 
tuf37a-tr-y7«. 

XfA. 

t3iB8f2-r4"r*:5f«. huIB^I 7b-Atf)Sl 

;P K attf S 7 -f -/I/ F 4: t Mil f * ¥1^ t? * -fe;Ht 

f Siliirf 5 7-f F© If? -fe;l/W©7 f — ;i/ Fit© 
Mf B7w-;b FgcQ^ttfgtD ftfrS^TilijfBjPI 1 7 b- 

JtS-rS«¥^ST*Bu15jl^e-r^T f — *&^>7U 
BBSS CD If x > 3 - X -r X, <> 

-rsaiMi-r* 7-f f© tf t-tfrmvy* ywo 
& FtKonmy-t-ji' F^mm u mmy^—ji fic 

fljf35Igte 7 7 yft^ffl^T xvn— jfrE^j.— 
WJWf 5 U— h 3 > h a - ^3: $ 5 Ic #f 5 CI t £3# a 
t-rsiflsRS 1 tclB*<Dlf T*x>3-«»i/Xf 

£ -T S ffl!*JS Jjcf B$£© tf xsj-x > a - ^fWffli ^Xf 
A. 

BS#*9 3 ttmmiTSTtZli., HijfB3 : 2^ 

* 2 *jv ^T^tB £ nfc a v fr%7nf y -< a* a y 



(2) #ffF3 2 8 0 2 1 1 

4 

Buf37a-fe-y+m N 

HufB7^;vA7-7^matjs^L,T, aa»©7-f;i/i'4s 

* ffl <, > t But mm tr x— * % 7 ■< jv 5 m mr z> 7 u 

[91**10] KJIE^U^-f^^tt, 7-r-/bKe© 

tf x - 9 * y ■< )\> z saaf 3 ft & tc tuiBis^co 

10 ®^t"^!l**9.lcfB«©t:*T r *xya-^J®ie/X7 : - 

[it** 1 1 ] bGibh lf-ffwa, Hutsm 1 y v 
—L.k.wMTz>y v — a t icBiar 5 7 — ;b 

ffiiJWv/XxAo 
[fflj*Wl2] BufB7°a-fe-y-9-tt, 
MfBSfll ^^5^7^^^- 

MLTi/-^mity'77tt£.i&-?z>m27 ! '{7-?5<t. 

20 JBJHWAf^h^^-r* 

Huf37a-lr-y-9-«, tufBSIWW^^^ hlcjS^LTrtSB 
71/-A77^£SLs 

tufETn-fe -yltti. SufB^-v^ft^^^tcjS^LTrt 
oP7 1/-A77^ML> 

tulBU— h37hn- ^tt, MtBrtSP^U'— A77^t 

* fflB u: » 7 U— A * Jf A^T « c i: * W« i: f S 

* 1 1 fcf3$Bcp tf -r'* x > n — ^*$iJ®J ->Xf A, 
[|»*JS133 MIB7U7-f;l'^«> 

30 7-f;l/^©^-— 7a— %|5])S'rsfci6lc N 7-f;P^ 

saas nfc3®s tr x^-r- 2 ^m^ssHpigic ^ ^ >7-r 

3M1 2tc I Big co t* 7 s * x > 3 — jtfflffl > X -r A „ 
ClfsR^l 4] SijfB7a-tr-y^tt, WC">->»fc7 
7^c^bTBufB*7V^€»A7Vh*M»fL, MA 
7 > K0S«i»cjiS!BPLTrt«7 1/-A77 

c £*mwLh?z>m?m.±z_ tciB^oe^xvn-^ 
[Wis] ^fk«n*'<*aa<D7u-Ak:» 

40 ^«A7jex*7="-^I^C07-i';l/A*5^t>^>->Sft 

MIB If xsi-x >n - A73 * A7J If x^J-x- ^ 
tt, ^1 7^-A^-&tyffl^<07U-A^:^L, ^&7l^ 
-Ali)BSC7-f-;V K**U #7-<-;W F«/^'J x 

MI 3 ffJl-iyn-^t 

N> 1 fcbT, Rff^NfflC07U-A^£ltA73e7 i ^7 : " 
-*«riIffiS-£TSfI 1 515it?7 :r ^7 :f -^^^t-S^7 

50 D-/U7^;^5:tU SufaATJtrx^-r— 
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BufBffifH»« , a -/ ^x 7 * ;!/ * -r * - s>ffl©-fr 7^- > 
7'J n-/^X7w;l/^-i'p<—>"fa©-9-y-9-> 
7U>^li©7^— /l/FS©i&ttffi©fq£:, 
w * -f * - isffifDV yv >7 U > ?m<D t! ? -fe ;Wii© 
7w-;l' FS©*fe*Hit© l 7w-;l/ Flctoft£&*ffii: 

-1- r=2k F© if »-b;HB©7>r — ^ FM©&*H«©ft]£:ff 
tufBtfxtfx^n-^a;* e,tc, 

©/ >7 ^ J]/L,^m^tH LT7-f A'Ax-^^tt};* 
nftfrH^Tb^^t^-fVW^^ySrSj&U BufBS&tf 

l , Hut s«»© 7i/-iri(Diff*7i- Ktt»«r*ai 
t, 

x > 3 — ^ y a. — ;b i: , 

£j**tift7*;l/A79y, £j&2ftftv'->^{fc75 

fc£tf£$£nft If 7**7 x- F7^y»CJSSL 
T> fcfc 10©fW»fI^;Sr£j?!tU t5f2x>=i- 

[18*^1 6] ssfaeT^xvn— tfifBftucjs 
w-r 33^*37 ^ — ^ f© *f ^-tr;i/Ra©7 -r — a> fs 

©*6*f{I©fn£:fWU 

Hutegg 1 f-fr^?tt, fl8©ftl*«^Tt<HeSf 1 7 b- 

a*>£&©7 u-A'x©^— ymt*&m-r% c 

[«Wt« l 9 ] 8&£&EtHI£j£!Stt, &7 w F© 
SufBlf-rtfxvn— 

tufgfili 7U-i,©Ii 7^-;VFiagt57-f-;i' 



(3) 1ffF3 2 8 0 2 1 1 

6 

FfcBI3i^3¥i90*;WI£ffl^Tl£ f*7i- Ftt 
JB%«5tU Mt5fft7x-K77^Mt5 
Sg 2 2 SrS 6 tc^-f 3 c i i: TailWiJH 

1 8 tc f 2«© if x* x > n — ^ 0 

m-rzmm-rzy-f-ji' F©e »-fe;i/ra©7^— ^ fs 

©*fe*NI©*n£ft«U 

MEIlf-ffi'?li> MBftP&fl3^Tllgii-f3 7^- 

10 KtMLT7-f ;l/A77^*MtSC t*#«J:t 
a l&fogl 5tc f fi$5© If 7** x > n — ^ 0 

[iisf?s 2 1 ] mm^y-f ->\> kjibx 

t $ 2 If 5*- * * l , 

&ct*:Vmt t m»m 2_o IcfSiS© e^x > 3 - 

tufex^tf'r^-r-^ti, JB l 7P-A*-&Cr1tm©7 

#7-f-;l/Ka/^Jf^^L, 
t^Jf27^^^^4^ 

30 N> 1 i; LT. m^Nf@©7b-Af£^A71kr7 J *7 :f 

ftufB y-^ a, □— /^X7i-;l'^-Y^— v ? M©'9-7+f> 
7'J v^'fli:, D-/«7^;^-i'^-i?lot7D-> 

7u >ym<Dy*-)i>\ t mo}mftm<D%}£, n-/U7 
-f — ^©^7-9- >7 u > ^*fi© tr >? -t^fi© 
;i/KH©«53t*fii© i 7>f-;i/Ftt)fc5S7<tti: 

40 

HufB73"ffia^e)t, 

7 ;I/A«tt5©fci6tCH>ifB«Afi^ffl v^T^ 
<&gn5 7^;bA7^y{f^£/£-r5X7"-y7£, 
*J«S n/c ^-^ fe j; tftuf B7 -f ^77^11%!^ 
fc If 7**tirefl:lc £ 0 , tufB^ 1 7 U-AtC«jS^5ji 

m&m 24] tufB7i' KS©«s««©ft««m3e 

50 L * l ^«*iH * ft c i: «£fc© 7 — ;l/ F©K© 
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=2k Kg<otaMffl[g>ag>gft:^lagft:mi8fc 

[IfS2 6] MfgX a g7**7*-» rtfc? <f Zkivg 

« 6 te**- S c i: * W« i: "T <5 If 2_3jcf5«©75- 
J£o 

F lc fcf/CbT ;l/ A 7 ^ 9f£*tjSL U 

t* >r <DWm- Zy^—AsFtWZ *Z)VM<D y J — ;!/ F 

t?z> m^m 2_e icmtmxmo 

SutBS 1 7 >r — ;l/ F £ mm? Z y J —fr F £ a — / \7s 

flu f Big ly^-frFt mim? 87^-;i/Ki:©D-/^ 
7 ^ ;i> £ ^ - i/ffio^* 7*ry7v>?m<Dy<< —fr F 



(4) f#fF3 2 8 0 2 1 1 

8 

m^fa^^^^flufB7^-;i/ b*»<Dimm<Dmj<mtfm 
#7 -r fco¥±§ tr * wm&wrwr %> x f^^t 

U 

fluf Bfg 1 y^c—j]/ F£ iHR-T 57-f-;VKt <Q¥*$ tf ^ 
■fe;HiSS^tl?f*7x-KSfJ£«Xfy^> 
10 ^^^^ffl^m^ffl^ffi^fc^^ctf^^x-F 

[0 0 0 1 ] 
[0 0 0 2] 

ftbtl^o MPEG (Motion Picture Experts Crou 
P ) WPtt. H«E*a^*»*K«*^UT^^o ; e 

[0 0 0 3] lfmmtcO 2 4 7WAOA*eft^ 

1 6 0 7>f-/V K^eftf ^ctitS, 

£(D<&%]<DBiWM, m^&s 3 : 2C0^;b^>7?S 
30 T% cn«, #ef*7l^A*lif*<!)3»7>r- 
AsV£2m<Dy*~- ;l/FT^-3T^StcfB^LTV>So 

b*^ b cntc <fc 0 IB^ b^M^ tTx^ * — ^ 
CQ9 0%&, 7^;VAV- X*>6f# ^n^rtCDTfe^fc 

[0004] b*^u ^><— Vyj— jisFfooiccD&o 

- vmmt<D * 5 a«ttojEE»-< ^ - $>©irak: b b. 
[0005] ^Aex^ffifaosfto^sjk^fb/^^ 

50 ^-^O^^lS-r^ttiEcD^fflOtt^ ^*^jP<Dt>^T 
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$>Z> 0 tKD&Sft^mJj&T*^ 7U-Afi (intra fr 
aines) -Tftfe^ V V isy is* 7 U-A^RoftSt £> 

r^U—Ati, '>ft< fcfe*OM07U— AfrSaW 

ft^n^F*9g|57l^— A (intra frames) aMWTSfc© 

•5 ft 2/- VflWflrTS 7 U-Ati, (3 £ A,H^ffl!!T£ft 

^ttej&BftTOe * hu-htt, ttmt<D&nttmt 
■ru^;i/sri«inu a^ftfcisiu SPUD 

[0 0 0 6] 

aft*e9ft^ffc7Sra**«-rsci:t?«s 0 

[0 0 0 7] 

u-At««i©7u-A<Dtttrffl[*^Kb. c comma 
[0008] s/—>Kft7*-f ^n^eAa* 

eft7x-K^«^lcSl 7-f-;l/FfcflW 
to? -r — ;l/ F^¥i^^;Wi£rffl^3 0 

[0009] Mmmtispziz, MiH©a*ffl^T#« 

y1h^6€>fcB#fcJu y-tfrL.yyy'f, is->mity^ 
vt\ 7x-K77^^miglfftf-^^ 50 



1f fF 3 2 8 0 2 1 1 

10 

[ooio] a»©7u-Afc»is-rs 

(N>1) #£»X*lfr*x-**jlii«*T5iffi 

[0 0 1 1 ] 

(Hi®) J&Wflc'rSfetolc^J^M/uTa^o * 
LT#fc?*-fe;Wi. 30<9g|glciIi)SLT^£o Tft^b 

x >Xr^^^f-f TNational Television System Commi 
ttee (NTSC)J xtfTHu 5 9 . 9 4 H z 

(*560Hz) T\ 7x^X7^^— >3>7Y> 
rphase Alternation Line (PAL)j SJp<2>t£ T^Tte 5 
OHzT««o <KONTSC«¥i:PAL«¥©a 
THi. 7>f-;I/FJltf7U-A*»«f8. FIELD 
ltt. S/f^W^Sl7^-;H # Cffft^-f— A* 
F) fcftU FIELD2lix S/^n^*82 7>f 
-^F («7>f-;i/K) fc»-r* 0 fr<bT#7-f- 
;bFH\ /^Ut-^t> -rft*3*«a«S^Hi. fHWcBira 

[0012] d^cfcdft?^— ;l/Ffci\ $fcrt»:7*f — 
;l^F (intra field) (I7-f-*H) f«7^- 

;i/F (P?^-;i/F) fc3DWiRi7-r-;i/F (B7-f-* 
F) fcbT^T-rfUtc^&n, cnSfciu 171— 

[o o l 3] m l icjs^r, xyn-^i o«\ A*S 
■ib^(?)3T> F*ai^ifftOA**S« , r«x>=i— 
^JI^^^M l iff*XArt07^;l/i.7U 

t, U— h^>hn-7 1 4 x>a— i*e$>a.— ;l> 
1 6^ -^IFev^ — ;M St, y*—~?v2 2 0£, 
timrerJlrei?*-- )\s2 2 K^^ai-t^jL— ;I/2 4 
fc, fa-^ya-;V2 6i:^Wt^o x>n— ^ 1 

«f?r^5, 1 4 4, 4 2 3^,^5, 2 3 1, 4 8 4 
» 5 , 247, 3 6 3^ S5, 293, 229 

^s, 325, 12 s^tcr^^nri/^o 

[0 0 14] eftxyn-^|is/Xf ^'J;tf c c 

vr3-^$fjap^;s;^L-;i/i nccfco^s^nfcA^tf^ 

^x-^fc^^VFA^^^rS^b, y>u\'L>V— 7s\c 
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< 0 U-hn>hD-7 1 4«\ yy^P-fey* 1 2fr 

=3-^1 o tcomm^mwft^o x^-^^— )\> 

7 U-A<D tr^«r;l/CD:/n >y * fcfiMcft-r— * 7 -f — ;l/ 
[0 0 15] Rfllfc^ET*;!/*^— ;l/2 2te, ftF^ffcyn 

[0 0 16] H2Jc^L/5:*SfiW«:*5(/>T«. 7V7u 

fU C0;^^7y^T-yM^-^2 8tt, C 
CIR-60 l©WP7*-7^ hT*t>oTX*l?'7 ? * 

T—7!l>i)\ (luma) m^tmm (chroma) 

fc#>tC7l/ 7 >y fJ—f^V n. —JV 2 8 ft £ 

So 

[0 0 1 7] fl&JAtf* NTS CWPTA*li7 , *7*-* 
^JOfS-rs^a&lcli, COA^tf-r^^-^ti. 480 
ifXxLVuv? 2ft£ 0 -75\ PALWTXA 

e 7^ £ £ ft ft lc ti c co A* tf -r #-r — * 

5 7 6#lCjrpy^nSo cCT1i^T5 7 6* 

— ;b3 Ott, SfSfflrUfcTSPP Thigh definition tele 
vision standards (HDTV) J , EGA, VGA, X— 
- V G A»OW«©lf 7**WPO»Wc«-3TA*l? X 

— 71/ 4 CD P'Coded Representation ofPicture and Au 
dio Information MS0-IEC/JTC1/SC29/EC11, CCITT SG 
XV, Working Party XV/1, Document AVC-445b, Februar 
y 1993. J teBfl;SSnT^S<> 

[0 0 18] NT S C V— XfrSOlf-r^-^tC^L 
Tfcfc, Mlfi^fnJ^^D^y^n/ctix^X-^^. 3 : 
2:/;l^>'7 P D^y^3 2#3« U 3 : 2£>yVl>$f 



(6) t#fF3 2 8 0 2 1 1 

12 

-)l>V*mmitl^ ffiD^fcftlcaaSU fltl 
#lft0 2 4 7l/-^tff *f-?«4«t5o C(0 
3 : 2 7 r ;Wy7D-by1f3 2^ 3 : 2 <D7 

BW»{ti:7^-;i/FOI»***ffT«, cnicH 
LTti, *IfifS*5, 3 1 7, 3 9 8^cBB^SnT 

y*3 2tt, ffliHrT**^-****^*, fit, C 
CD 3 : 2 7 , ;W>7'Pt'y^3 2 cDflficQ^tgtell 3 

10 [0 0 19] B2lc:fcl,>T. 3 : 2^7l^'>yy > c--tr>y 
•9*3 2*^605BElf7 ff *-r— *tt. Sit? 

3 4 TSff L^S^^^yU yy (chroma s 
ubsampling) ^Rt^o *M«»»Cfe</^Ttt. 

S o 

[0 0 2 0] xy^i 0Oxy3-^ya-;l/ 1 
6fcJ\ &SM«rffifc:J;D 4 : 2 : 0©mf-^W 
^{tf^o CtUcMLTfc*. *ffl#¥rl§5, 2 5 3, 0 
56^^5, 2 7 0, 8 1 3^#»C^ CCD^ 

*^t;i/7|»ftio¥#T$« 0 4:2: 2<Dy*— v 

7^77 3 4^xya-^i otCcfcD^ffl^tL^^Jg 

[0021] ccD@S^«r^-r--^^y^;l/AfeSo>^ 
yyy^;wac#j£«i:*fcfcJ:. 3:2^^ 
u-b>y-9-3 2«. y-r;i/A«»*siHiy yy>r ;bixtt 
M^ry^^y^ 4 y^c<fc^T^t-o Sfiy^i/^z+r 

y*9-yy s ^3 4«, c&74>\'l*y?yW£Jt8Btl,T. 
30 iK7^;VAf-**XlW7-f;^tLToef*f 

— xt*toT^S7^ ;i/^«ia«n« * 5 tcgsy -r ;i/ 

(interlaced) tf-rtf-r— (Lfctf oTSiftW 
40 Ktt, 3f^4^77'7^WT^oT7>{WfflI? 

ft^ coBfffio*-y^7>r;l/*tt»*W4feOT*So 
[0022] Sifiy^^^/^y-y-y^s 4^&oc 
^sy-r;i/*jt^*ftfttr-r*T r «-*tt, mirnyis 

7*fr$ 3 6 h-fcwyjfrz/vzrvri/ttz 8 £-^<D 
»*^Dy t!y^^a-;l/4 0 lc * Offla*tiT«j 
jfla^ftfetr-r^x-^iSr^Ls ^Itcn^xya 
-^s7ol-;1/ 1 6tcffi*-£ft£ 0 lM/L/7^;^ 

3 6 fc7jC 5 Py^^?/-9-y , 9-y^3 8 £7j<^D*y £ 
50 [0 0 2 3] ^C03^^t, 3 : 2^^^^ 
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1 2 4 ^l^-iA-efBiS^n/'c^^^A^ 

6 0 H S CT'Utlv'XT'AtC^-r^ 

^tcffli/^n. cinti. 2 o^ i#&£tH±3 o#<£ 

t^Ci:iaDMSn§o fltc(DNTSCrl/e 
^— ;i/ Ffe^iHi 2fflc07-r— ;l/ FOt/^n^^ncD 
[0 0 2 4] CO 3 : 2CDy')\/i?'yy f y*X3lzX\C$3^T 

iftO^-^FN (N>1) fctfA^tix^x-^jI 
^^^c^tCcfcD^Se-r^x-^^^T^o fgl 
7^-^F315g4 2 ^§g2 7^-;l/Fii52 4 4 te. ^ti 
^nccoA^ex^T 1 -^^ 1 ^^-^F^jI^^t 
T. 7i:*^2 7Y-;bF51®L/ce^'r-^^^T 
3o fOi, cco2y ^ — ;!/ FiilSS L fc t£ -r * x — £ 
te, 8 7^-;l/FJ15£4 6tCcJ;0jl®^nT, jffigfcT-r 

[o o 2 5] mmzij&mA 8«\ aat-^^2 7^ 

F/:l«l/-cf-^^2 7^-;l/ F5IS£ 4 4 

[0026] c<Dyu-i±?3imm£, W&^'T*'?- 

If -r# 7*— £ (DimcDftmt * WSET * 3 cfc 5 tc o 
C OttfMifcflJ^ T 7 5 y yfe <fc ffio -r- # ft ^O J; 
•5 fe o A tr -r # 7 s — ^fcrt-rrf U 

^^, 0 0ticc0cJ;3^ltfI. 7?v?m 

m.t>'?&o%;7V?v*iv*)- 1 2^6^77 7^^ 
(Hi, ^rtgf7l/-A^MX^S/a- 

[0 0 2 7] CO^WWcfc^Tte. A^J^X^f 2 -^ 

«\ y, c b , c r ^#*rstfx^tf^-fe;b07>f— 

[0028] i) m-(DWr<< mm. mm ^is 
[0029] 2) /^u-r^oa^-rsA^^^-^ 



(7) «pfff3 2 8 0 2 1 1 
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;l/C0 y a >y * CDfficD ^ n <y £ ¥J9*W J?* ft A^J 7 ^ — 
;1/ K^7t>y;l/3 Wcd^U7^;1/?J!!1SM 

[0030] 3) A^7-f-;bFic^stf^-h:;^¥ 

[0 0 3 1] C03BEI+fS^«4 8M\ fi/^;Vflfj!!l 

i o a (dsp) iH]g§£> s i Hi ^ ? yco cfc 3 * f 9 s> £ ^m^ftia 

¥S*#U cnttA T&Tttft^TjJBKSnTV^D s 
P l 6 l 0^yy*fflv>SCi:^Rr^feS o Mfci&fcj 

* 5 3ic&ommznz>o 

[0032] H4k:fe^ ffiMm&J8M4 8«\ A* 
x~^^2 7^-;bFii5£ftA^T ; -^^Sff'r^o C 

20 (ommm^Mm asi±, &<Dmtmttm 5 4 l a 

*f-^i:27^^ FSBEffcArtx-* fc<DS!©i»S* 
»c<Dftti. 7;i/^>f^t^^ 5 0 i:^vSftf 

[0 0 3 3] CcO0tf+fB^jS«i4 8ti, D-/U7^;l' 
^/^y-^^y^ 58^60 i:^U fftfnA^f 

-^bzy^-^Ymmtxiif-^h^m-r^o c 

[0 0 3 4] DwU7^;^/^f^7 6 Oli, 
-^co¥i^fit^^L. CO)TOi^7x~Ff^r^ 

^ 5 3tcffi^j^n^o 

40 [0 0 3 5] *%0^lf^X>3— ^JP^Xt-AcO 
[0 0 3 6] 7^;I/Aj££f 

» 1 *SllW*<:fev^T. 3 : 2 7 p ;l/^>yp-tr^^3 2 
#ft "T § 7 ^ ;b A 5 % Kil M -r ^ -r — ^ (D $cS co 7 
50 t5 0 »±^>r— ;l/K*5(/Hi7E«7-<— ;l/F (still 
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or redundant field) CD If 7**7*—* t^cfc t> , &cttfit£ 

— (stationary image) If X # "T £ lC £ K>Wtt\ 
4 8tt. S©tt»«<0ftl (otcifi^O 

[0 0 3 7] ^W>f^r*?5 0tt, £7**7*— 

>ft©7-f;^©#ftt*cfr6S««nftfto«»ii io 

hn-7 i 4 ic^i?n§ 7^;^77 ^ 

[0 0 3 8] >0i/^7 yf^f^ 5 o «\ ttfHB£j« 

7**7>r— ;l/F*«ttrr&<> JE*a7-f— ^F©ffiB© 

v7^;VAfcbTEgiJSti5o 20 

[0 0 3 9] -^(OXiiy^f — Fffl<DS<D*fi*Mi<Dffi 
tt, 7^Dxy-;^-^7^-;HTKOffl^^x 

[0 0 4 0] u— ^X7^;l/*fflS£ftfc>f * — 
MWfflSW^XY^f^to C<DMcD^A*feW 

«l*vh* v -*f<D7 >r FrtfcTE*? -r 

f -r s *&<£>^t ^> o 30 

[0 0 4 1 ] C<DXtf^^r t ~^ff i 3 : Z<D? 

yj-frYh 1 0#aco^^~;l/F^7Lfi^^-;l/F7? 
Mlc. 6Sao7-<-;l/KJ:8SI<D7-f-;l/K 

tCfflO^XVyfOigtt, 7#gCD7-<f — /bF£9 

tio7^ — ;i/ f ora<o = x-?7f <Dm.mz- & < fwr 1 > 

4Sl07^wl/Ki:6#l07^- ;l/F£E>IH<0 
5#i07>f^l/Ki7#B07 

^-;l/Fi:<DW^^xv^^coSjRi:{ttTi^o Si 7 40 
w-;l'F£:S3 7-< — ;bFfcOHO^Xvo/^<£gjS 
tt, »27-f-;i/Fk»47^-;i/Fi:©HI05Xv^ 

[0 0 4 2] c^fiMWcfc^Ttex f^^z^f^y- 

L (FIFO) <D»^fTM*6fl#LT43!K fLTl 
0 Mcom fe Sifio) A^j 7 ^ — ;i/ F ©ltttMi*IHit L T 1 ^ 

[0 0 4 3] a) {Dy [0] Dy [7] } 

;^ff^ (luma signal) 07^- ;l/ FM«D*S*tfii 50 
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[0 0 4 4] b) {Dc [0] , ... , D Cr [7] } 
fci\ C r ^jSfi^ (chroma signal) V>y 4 FS<D«g 

[0 0 4 5] c) {Da [0] , ... , D Cb [7] } 
«\ C b ffl^cD7^-;l/FllO«B*ffficoftI«rf21irSo 

[0 0 4 6] d) {dy [0] , ... , dy [7] } tt. 
[0 0 4 7] e) {d Cr [0] , ... , d Cr [7] } 

n-/^yjj]/$wm~ztircCMmm^<Dy<<(— 

[0 0 4 8] f ) {d Cb [0] , ... , da [7] } 

[0 0 4 9] ±fE<Oi»Klc:*5^T, Bfffi©7-f— ;l/Kfc: 
J*-r«7-f-;l/FSSO*6»ffltt. 7-f^hmio 

[0 0 5 0] 7 P ;W>f-ffi'^5 0^ SfcttJBSS 

4 6fr5*fc«ififfl*fSftfc:7^— ;i/K©7>r;i/A ; e- 

^-;VK^y7-f;i/A«!)f*fctt, ofctt£8?n 
WfB^gCYte, 1 fr*> 1 OCO^HCO 1 ocofS^rffiD. 1 
0 7^-;VKO3 : 2 7 p ;l^'>>'/^— >ftcDffi;ft7^ 

[0051] SA*7^-;Hlc»l7 , ;V^>'f>i'T 

[0 0 5 2] 1) Dv ' , y-C—JltWc-O^TtDAtlW 
fif-J fc2 7^-;l/ F5Bift»a-r— * t<DM<D tf * 
Hr;Wfi<D7-<— ;b FM<D*6»ffi<E>ftl 

[0 0 5 3] 2) D c / , 7>f— ;l/FlcSoTA;rjC r 

t2y^->v rmmit cmm.?-** torn 
(D¥?iz )vm<D y * f m<omMm<Dm 

[0 0 5 4] 3) Da' , 7-f-;l/KlcIoTAAC b 
^fi-r-^i: 2 Fjl^ftC^jgir-^ £<om 

[0 0 5 5] 4) dy ' , 7^— ;i/FlcHoTA2rttfi 
f-^i:2 7^-;V FS^ftSfJS-r-^ OD-/U7>f 

>i> z mmz nrc^r *-*j<d \z v ^mcomoD y * f 

[0 0 5 6] 5) d c / , 7^f— ;l/FlcIotA*C r 
^Jg-r- £ k 2 7 ^ Filffifb C f gif- ^ CD u - 

^xy^jV9&mzfttc^?L—z/<D¥?^M$<r)m<Dy 

[0 0 5 7] 6) da' , 7-f— ;l/F^MoTA^C b 
2 7-<-;V Fa^ftC^jex-^cDn- 
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[0 0 5 8] coy;Wyr-<T^5 0ii, tttHK 

(df i FofcjteSfctse-sTMW-rSo 
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t Y , t Cr 



= Dy [n- 1] 
= D Cr [n - 1] 
= Dcb [n- 1 ] 
= d Y [n- 1] 
= d Cr [n-1] 
[n-1] 



D Y [n] 
D Cr [n] 
D Cb [n] 
d ¥ [n] 
d Cr [n] 
da [n] 
n = 1 , 
Dy [0] 
D Cr [0] 
Da [0] 
d, [0] 
d Cr [0] 
deb [0] 

[0059] »ffox*7^— ;i/Fjwkr ombd 

;l/A«ffl*fJ3x fca^tt^l/^VvVf-** 5 o 

[0 0 6 0] ^;W>f>ff?>5 0tt, a (1) - 
(4) (0ttJSO±T*Wc*nfe«^*8 7>f— 

[0 0 6 1] >i 



= Dy' 

= D C / 
= Dcb' 
= d/ 
= d c / 
= d cb' 
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HSU 

[0 0 6 2] CCX\ Ty , Tcr , Tcb 

, tcb , R Y , R Cr , R Cb , R y' , R Cr' , 

Rcb' tt, A*7 ? -*fr6tuWT#fcttWk:«fcOJ*S* 
[0 0 6 3] 

[0 0 6 4] m*-if. cne>©b*i^fiitt. n-^fcQA 

[0 0 6 5] ±m<DiZ (1) - (4) OttS^lftSn 

i 

3o **UWT*tt. «JHS»^«. Ot-feybm 8 

[0 0 6 6] c^;^yf>rf*?5 0^ 2 
try h*— fo*r«**«u ctia, 0-3 

X10) U-h3VhD-7l4tJfLtltc 
[0 0 6 7] 



1 



7*;W**-F*»fl 
o 
l 

2 
3 

[0 0 6 8] ;y<pg{bpfiia 
;Wyf^r^^ 5 oicaitK L^i/^yf^f 

(omttm^x, 7>r-;i/FBi^SEfto«*»a-r«o it 

[0 0 6 9] LfrU IftfBccO^— VOB©*y Mc#l> 

;^FII*W-»:"rs^cffl^6tiS2ffl<D7^-;i/F 
c©!7^— ;l/FJS*±> ffl*BfS<3Db*^<tTii«J:tit> 



7^-^F2/7^-;bK 1 
;l/F i/7w-;VK2 
7^r^;i/F2/7-f-;i/K l 



7>f— ;l/F l 
— ;l/F2 0l 
;fc#l\> 2£>lc:7^-;l/FM^ 

3DRf*:7-f-;bF«\ L«l4lTii B ttJ:OWft7 
-r-^F**#-r*. 

[0 0 7 0] ^(DTcisbiy— xomit(D^tii^ 4>&< £ 
fe 2 o<0S(/^ >r Ffttf. fii^-f — FS<D^Jc 

40 fflT*S 0 3BEfHi^«4 8<D)Vy?7'\y FWtt (lo 
ok-ahead nature) <fc 0 . f£J6S<9 7 -f — ;b FSORO 

/c46tcx>n— i^esJjx — ;l/ 1 6tcA^*r^> Hi 

a^fbsnfeex^aTi/^^fcoTtt, ate 

50 ^x.^J;d^p c 6Soaft^^l^4ocl^^(/^c*. cintc 
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coo7i] cn<b<Dmt*tfim?z>£, ^-^ma=f 

U^fr*m&TZ£?&is—l'<DmklCfiLTte, CCD 
7U-Art77 7WK^n, 1 
4tC}MetlT, 7U-2*£tt*rtffl5ft*f{fc: (intra cod 
e) T£o CCC)^U-Art7^^^>->^ft-r-<T-^ 
^52 *^XS<OllRI«Bft&ffii: ITffi^^Wo tt» 

* * > Mc JE8F b T — €H HIT 71/-Afl777^ 
■fe^m 2&, 5/—><D&{t7'7'y?l£!ES[sT7ls— 

^(omt^m^t^>mmcomm.(D7 af^cppa-t 
»«a»**{fc , r*«fc5»Rb, fit, rtg^u-A^r 

+M2tt. C<D->— >^{fc7^*y ^IcjS^ bT. ^7^> 
*<0#*;/h*«IEU *^>h<£iffiBflc7l'-Aft 

[0 0 7 2] S'J}££bT. S/Sftx-f 7^* 5 2 
fc*. 8 If y hfit^rU— hnyhD- ^ 1 4lcmtll,Tis 

^bT^To 

[0 0 7 3] 7^;VAO^mJ^Wc, 3 : 2 7Vl/£^> 
BfjeoHI«7frt«7U— A*»Xb 

[0 0 7 4] tf^^x — S/V^P&ffi 

2xlc£io£ft;fct£-r*7x-- Y<bft&h7 * )\/L>frt>7 

7 x- K h »c <fc 0 #7 -f ;l/ AcoSS 0 «HJ*^c"r 
3 0 COTi- KfVr-** 5 3&, 7x— K<Z)hu&4) 
->-><D»fico^:*ftSfk«:a*>-rfecDi:bT, 

m^ofiiwTT'fescfcjciisaFbT. eft^7x- 
K**h-r 7 K7^ * y*4ja-r*. 
[0075] ajjs^»«a»jai 



00) Wfff 3 2 8 0 2 1 1 
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^coftjti, U— hnyhD- ^ i 4tciMff^n. £<DU 

io frsa^a^-rso c:^m^fii«±ti:*si. -rat) 

[0 0 7 6] H5lcfe^T\ X^tf-r^-r— 2MS 

i>rti. #7 AS i \ferz-f\s7 -r;i>*aw*« 

*§*JB^t\ havhn-7 1 4tJ;5»iJnft 
2 5 6«©7>f 1 m^>*fc 

20 2:/;i^7>'7 > n-fc^y+J-3 2^67-r;K77y^*S 
«U coA*^T f *T f -?^JtW7^;l/A*SiHi 

^•TtCDT^^o C CDiSj£07V7 3 6 7^ 
;l/A77 y ^ffl^T7^ ;l/*ffi£>ffl<DS 2 
^?frt>7^Jl>5im%:miR?Z>o 
[0 0 7 7] C^7^;VA^e— K77yyt?U7^;l/ 

8X87^;^6 sic^omm^nc 

<D8X87-T )15 6 8te. 7 1/-A^XT 8X8 CO 7 

^ frzxmfcnv tabic 8#<dzmfx*^ >^ ? 

30 7 9 ^8*6DMlt^^7 B CDffl^^a^o CC08X87^;1/ 

fcf. l*fe*OffWO*^7 p *0k:ia£'rSfc. 8X8 
(D7>f;W^ 4x47>fWi&!)cntt7>r-;l/K 

7 4)\s9mm*mftT%mc7i'-2±(D¥?^)Ucmfo 

"C*5t><ErC£5 0 CCD8 X 87^W 6 8CD^jS*T^> 

7 4—ft/Y<D 1 OfrS04iO*T*S, 
[0 0 7 8] Z<D7<<{?\'J±7^v2 r tf*7<Dm£&, 8 
X8 7^;b^6 8ti, 8 x 4(D7^^^tLXmi^LX 

40 7^-;H^xt7^;^S!il^T% ^bT7-^;i/ 

A77yW*>OlSttts 8 X 87^/1/^6 8 7 
I/-A^-X7?7-{;^ffli*tTl\ ^7^ffi5*tt 

*tc*fbT«, 7^-;Vh^-XT\ 7-<;l/A^bT 

[0 0 7 9] mWL<D7*)\s2ttt>%7'i)\'Zm<Dm& 

M^. tf 7 >r F^-xo 7 7 U- A^- 

50 xo7-r;i/*Jffl3Mtfb#*6fts 0 d^Ocfc raffia© 
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4)\'$%im\zm&*? &&L9UC^ 8 X 8 7^;b£ 6 8ti, 
l^T, 7^—frV7^fr^(Dm<D%^ 71^— 

[0 0 8 0] S'JffitbT. 8X87^^68^ ^^T 
— ^FSiOl&Wffl^OftWs^tf U^hnyhn- ^ l 4 tc 

[0 0 8 1] £<D7^)\/$m<Dffife<Dm<V&Z>*><r)te, 
fete. 8 X 8 7^fW 6 8(0001^:^^^7 0*fl§^ 
t Hi 9 y f S c: 1 t c J; 0 m a T*€ £ o 

[0082] &Y^c b £c r <Dffia\ ±Eo»ffi-eH 

So 

[0 0 8 3] C©H1WC^>T«> MiSJ^^U^^^ 
£3 6^:2 : 1 <Dik¥>7>t)\'Z/yrZryrZ/-?^3 8\C& 
VWmZtiZ 7 2 0 f®<0 tf ^ -tz;l/<0 Vy^y-Z tifcT— 

7 3 8«, ix-hnvha— ^ l 4^60JSMRffiW?7 
9 >y ^tCjS^bT^y+f^y U >^C0 h*St^-T 

0 4*— Kfc3 5 2€-Ki:^-h$tlTt^o 7 
0 4*-K3WW?«nfe»&fctt % 2 : 1 cD7jc¥7?[Rl^- 
^7 7 2ttf>fXX>f7;l/Sns 1 ^V^fct) 7 0 

n-r^fflja-rso 3 5 2^-K^as?^ns^Y, c 
&?<<><Dmi mnztitm*) i "y^^m^z 5 2<s 

[0 0 8 4] SUco^Wc^Tte. 7K¥7^;i^/+f- 

K7w ;b ^«W«)tff -T « <0 k T* t> o T 

7^;i/i,777^ffl^TlJSi^7>f;i/^J[il^»T 
<T3o *K lt(lc0lt7-<;^/^^>'773 4 
ti, ^fio^yu-y^y L 4 : 2 : 2C0^ 

fi* 4 : 2 : 0<Z)3&Sfc:^«U <intijl!li?n5^* 
HV^f-^^7^M777^cJ;D3 : 2 
Z/7v*zv 2 IC ftZ>7 * )}/LMnx*& s 
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[0 0 8 5] 

/U7^w 3 6 ti&fr&t>*±Tm^zc tic&omm 

— ?©ifS*^x>3-^i oco;l^y^7^y F«S66£ 
10 h»*j«^U. KHffb^DHrXCOZ— N77? h (ft 

mfc7?v7*m^TM®m*Mtinz&, 1 

[0 0 8 6] 0 6K:^L/c<£*Mc. x 
0«liTi)^i:XT7y7 4Tx>3-^ 
1 0©»JWcDBB56«L, Xfyy7 6 TAft e-r^-r- 

U 8TMeftf- ^£8ffit#fli^Tx 

20 >3-^iooSMfT^ fu^ScOXx-yT^te, N 
ffl co 7U- A /ft J* t? £ * ffiffi ^«Xf7^ 

•&tr 0 ccTN (N>1) Xry78 OTilffi 

iff*f-?*s«tSc xf7y8 2TA*eftf 

77 7^ 7^/^777^ Ifft7x-K77 7^ 

[0fficOffl#^:itt0^] 
30 [01] *^(O^^x>ri-^(oya^^0 
[0 2] yuya-fe-yy-co^P^^BI 
[03] 02CO3 : 2C0^^'>>7 P Ci-fe^'9-c07"a>y 
^0 

[0 4] 02 co 3 : 2(OT';I/^ l >>ya-fe^^co^fKa 
^«coyn^y^0 

[0 5] H2 07 p y^n-byi?-<DSS*at)*r7 r n^^ 

0 

[0 6] ^B^coex^xvn-^Mffll^XxAcOTjffi 
i:»M^t7n-ft-h0 
40 [WF^OWM] 
l o x>n— ^ 
l i x>ra— ^WJW-t^a— ;b 
1 2 

1 4 I/-h3>hD-7 

1 6 x>n— ^S/j.— ;l/ 

1 8 ^fflij^i/a.— A/ 

2 0 7^-— V 

2 2 ai^fWi/a- ;!/ 

2 4 w^sifes^—n/ 

50 2 6 f3-^yi-;l/ 
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2 8 ;W*7y?f- >0l/^rS^*- ;l> 

3 o gtt^ny tfv^s^L— ^ 
3 2 3 : 2y;b^y/D-t7^ 
3 4 Stt^-Y^^/^^V^ 
3 6 }SiS^yix7^;l/^ 

3 8 7j<¥7^;^/^;/^>7 0 ^ 

4 0 7^^7X2 y \^y^i/zL— )l> 
4 2 fgl 7^-)lFm& 

4 4 ^2 7-r-;l/Fjl5£ 

4 6 87><- ;1/FjIS 

4 8 tttMi4^c« 

5 0 ^WyfVf^^ 

5 2 ^->ffcf>f^^ 
5 3 7x-Ff>ff^ 

5 4, 6 2 m<D%m<mmm 

5 6 :7^-;bF<7)faft»« 

5 8, 6 0 D-;U7^/^/*7"9-yy7 
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* 6 4 7^— ;l/FcDi 

6 6 y j Y<D^mmmm 

6 8 8X87^;^ 

7 o 

7 2 2 : l7k^[p]^>7 0 ^ 

7 4 tfx^X^n-^^P^ 

7 6 A^tix^-r-^Sff 

7 8 \£T*^-$<Dw~Mm 

10 ^N7 I/— Afc 3®£2 #3 

8 2 A^e-r^-r-^^e^ttfa^^-r^ 

8 4 C^iKftfI^SIbTS/->^ft^^^^\ y^f 



[0 2] 
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40 
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30 



8X8 

7-f A* 



70 
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80 
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(72)*R8# 7 U U*T yyVy F 7 7 — V— 

7*y*-&jfcH, 07704 — a.— S?* — 

(72)fgBJ3# ^>?x^>a. fc^/rf^- 

Z^U^-g^gffl, 08550 —a— — 

-Of^rTi/ "yy n— F 26 

(72)fg0^# *A -^x/l> V>a- 

7^U^7^ffl, 07060 —a — — 

F 54 



7^y*-&«H, 07901 — a— — 
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/vf yjyy, U^* 7^x 
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LThis document has b n translated by c mputer. So the translation may n t reflect th original precis ly. 
2.**** shows th word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The video encoder control system which is characterized by providing the following and which has a video 
encoder It is the multi-field delay circuit to which this video encoder has a processor, the input video data inputted 
into the aforementioned video encoder has two or more frames containing the 1st frame, each frame has two or 
more fields, each field has parity, only the frame of N predetermined numbers delays an input video data, and the 
aforementioned processor generates a delay video data as N> 1. Having the statistic generation machine which 
processes the aforementioned input video data and generates the statistic of the 1st aforementioned frame, the 
aforementioned statistic is a subsampling value of a low pass filter image value. It is the 1st detector which the 
aforementioned statistic generation machine generates the average of a block of the pixel of the 1 field as a 
subsampling value of the low pass filter image value of this field, the aforementioned processor uses the 
aforementioned maximum in order to perform film detection further, and detects a non film state including the 
maximum covering the 1 field of the absolute value of the field difference of the pixel value of the subsampling value 
of a low pass filter image value. 

[Claim 2] The aforementioned processor is a video encoder control system according to claim 1 characterized by 
operating with the aforementioned video encoder so that the aforementioned input video data may be encoded by 
the MPEG standard. 

[Claim 3] It is the video encoder control system according to claim 1 characterized by to have further the 2nd 
detector which the aforementioned statistic generation machine calculates the sum of the absolute value of the 
field difference between the pixels of the continuous field which has the same parity, and the aforementioned 
processor detects the scene change on the following frame from [ aforementioned ] the 1 st frame, and generates a 
scene change flag signal as a control signal, and the rate controller which controls an encoder module using the 
aforementioned scene change flag signal. 

[Claim 4] It is the video encoder control system according to claim 3 which the aforementioned statistic generation 
machine calculates the average pixel value of each field, and is characterized by the 2nd detector of the above 
determining the video fade using the average pixel value relevant to the 1st field of the 1st aforementioned frame, 
and the continuous field. 

[Claim 5] It is the video encoder control system according to claim 1 which the aforementioned statistic generation 
machine calculates the sum of the absolute value of the field difference between the pixels of the continuous field 
which has the same parity, and is characterized by the aforementioned video encoder control system having further 
the resolution selector to which the resolution of the Ist-frame [ aforementioned ] coding is changed using the sum 
of the absolute value of the aforementioned field difference. 

[Claim 6] It is the video encoder control system according to claim 5 characterized by for the aforementioned 

resolution selector answering the aforementioned sum, generating a resolution selection signal, and for the 

afor mentioned processor answering the aforementioned resolution selection signal, and having further the sampler 

which samples the aforementioned delay video data in the resolution corresponding to this resolution selection 

signal. 

[Claim 7] It is the video encoder control system according to claim 1 which the aforementioned statistic generation 
machine calculates the sum of the absolute value of the field difference between the pixels of the continuous field 
which has the same parity, and the 1st detector of the above detects the redundant field in the field related using 
the aforementioned sum, generates the redundancy flag signal corresponding to this redundant field, and is 
characterized by for the aforementioned processor to have further the rate controller which controls an encoder 
module using the aforementioned redundancy flag signal. 

[Claim 8] The 1st detector of the above is a video encoder control system according to claim 7 characterized by 
performing 3:2 pulldown detection to an input video data. 

[Claim 9] It is the video encoder control system according to claim 8 characterized by for the 1 st detector of the 
above answering the aforementioned 3:2 pulldown detection, generating the film flag signal which shows whether film 
data wer d t cted in th afor mention d input video data, and for the afor m ntion d processor answ ring the 
afor mentioned film flag signal, and having further the preHilter which carries out filt ring f the afor m ntioned 
delay video data using two or mor filt r values. 

[Claim 10] Th aforem ntioned pre-filt r is a vid o ncod r control system according to claim 9 charact rized by 
choosing at least one of two r mor afor m ntioned filter values using the sum and th encoder bit rate of an 
absolute valu of a fi Id differenc in order to carry out filtering of the afor mention d delay vid o data. 



[Claim 1 1] The 1st detector f the above is a vide enc der control system according to claim 7 characteriz d by 
judging th field which chang s locally using th maximum of the absolut valu of th field diff rence r levant to 
the 1 st aforementioned frame and a continuous frame. 

[Claim 12] It is the vid o ncod r control system acc rding t claim 11 which it has the following, th 

aforemention d proc ssor answ rs th af r m ntion d p riodic count and g nerates an inn r flame flag, the 

af r mention d processor answ rs th af r m ntion d seen change flag, and generates an inn r flam flag, and 

th af r mentioned rat contr II r answers the af r mentioned inn r flame flag, and is characteriz d by inserting an 

inn r flam in the position corr sponding to the seen chang in two r more aforementioned frames. The 

aforementioned processor is the 2nd detector which detects the scene change on the following frame from 

[ aforementioned ] the 1 st frame, and generates a scene change flag. The counter which generates a periodic count 

[Claim 1 3] The aforementioned pre-filter is a video encoder control system according to claim 1 2 characterized by 

having the video-data clamp which clamps the delay video data by which filtering was carried out to predetermined 

within the limits in order to avoid overflow of a filter. 

[Claim 14] The aforementioned processor is a video encoder control system according to claim 13 characterized by 
answering the aforementioned scene change flag, updating the count of the aforementioned counter, answering 
r newal of this count, and generating an inner flame flag. 

[Claim 15] The video encoder characterized by providing the following. In the video encoder which detects the film 
in the input video data corresponding to two or more frames which should be encoded, and scene change The input 
vid o data inputted into the aforementioned video encoder It has two or more frames containing the 1st frame, each 
frame has two or more fields, and each field has parity, the aforementioned video encoder The multi-field delay 
circuit to which only the frame of N predetermined numbers delays an input video data, and generates the 1st delay 
video data as N> 1 It has a low pass filter, and has the statistic generation machine which processes the 
aforementioned input video data and generates the statistic of the 1st aforementioned frame as a control signal, and 
th aforementioned statistic is a subsampling value of a low pass filter image value. The sum of the absolute value 
of the field difference of the subsampling value of a low pass filter image value The maximum covering the 1 field of 
th absolute value of the field difference of the pixel value of the subsampling value of a low pass filter image value 
is included, the aforementioned statistic generation machine The sum of the absolute value of the field difference 
between the pixels of the continuous field which has the same parity is calculated. The aforementioned video 
encoder generates the film flag which shows whether the non film state of the 1st aforementioned frame was 
detected from the aforementioned maximum, and film data were further detected using the aforementioned statistic. 
Since the sum of the aforementioned absolute value exceeded the predetermined threshold, detect two or more 
aforementioned inter-frame scene change, and a scene change flag is generated. The 1 st detector which detects 
two or more aforementioned inter-frame video fade states, and generates a video fade flag, An encoder module, the 
generated film flag and the generated scene change flag, and the generated video fade flag are answered. The rate 
controller which transmits one control signal to the aforementioned encoder module even if this ** cannot be found, 
in order to control that generate at least one control signal and the aforementioned encoder module encodes the 
afor mentioned 1 st delay video data 

[Claim 16] It is the video encoder according to claim 15 characterized by having further the resolution selector 
which the aforementioned video encoder answers the aforementioned sum and generates a resolution selection 
signal, and for the aforementioned rate controller answering the aforementioned resolution selection signal, and 
changing the resolution of the Ist—frame [ aforementioned ] coding. 

[Claim 17] It is the video encoder according to claim 15 characterized by for the aforementioned video encoder 
having further the control module which processes an input command, and for the 1st detector of the above 
answering the film command predicted, and generating a film flag. 

[Claim 18] It is the video encoder according to claim 15 which the aforementioned statistic generation machine 
calculates the sum of the absolute value of the field difference between the pixels of the continuous field which has 
th same parity, and is characterized by the 1st detector of the above detecting the scene change on the following 
frame from [ aforementioned ] the 1st frame using the aforementioned sum. 

[Claim 19] It is the video encoder according to claim 18 which the aforementioned statistic generation machine 

calculates the average pixel value of each field, and the aforementioned video encoder judges a video fade state 

using the average pixel value relevant to the 1st field of the 1st aforementioned frame, and the continuous field, and 

is characterized by having further the 2nd detector which generates a corresponding video fade flag. 

[Claim 20] It is the video encoder according to claim 15 characterized by for the aforementioned statistic generation 

machine calculating the sum of the absolute value of the field difference between the pixels of the continuous field 

which has the same parity, and for the 1st detector of the above detecting the redundant field of the fields related 

using the aforementioned sum, and generating a film flag corresponding to this redundant field. 

[Claim 21] It is the video encoder according to claim 20 characterized by only for the at least 1 field delaying the 

aforementioned input video data, for the aforementioned multi-field delay circuit generating the 2nd delay video 

data, and th aforem ntioned statistic generation machine generating the sum of the absolute value of a field 

differ nee from the afor mention d input vid o data and the aforemention d 2nd delay video data. 

[Claim 22] Th 1st d t ctor of th abov is a vid o ncoder according to claim 20 characterized by judging the field 

which chang s locally using the maximum of th absolute valu of the field diff rence rel vant to th 1st 

afor mentioned frame and a c ntinu us frame. 

[Claim 23] The control meth d of th vid o encod r characterized by providing the foil wing. It is th st p to which 
the aforementioned input vide data has two or m re frames containing the 1st fram in th meth d of controlling 



the video encod r which encod s an input video data, each frame has two or more fields, each fi Id has parity, only 
the frame of N pr d termined numb rs d lays an input vid o data, and the af rem ntioned m thod generates a 
delay video data as N> 1. Having th processing st p which gen rates th data in which the aforementioned input 
video data is proc ss d and th 1st af rementi ned frame is sh wn, the af r mentioned data are the subsampling 
value of a low pass filt r imag valu . The sum of th absolut value of th field differenc f the subsampling value 
of a low pass filt r imag valu The maximum c v ring the 1 field of the absolut value of th field differ nc of th 
pix I value of th subsampling valu of a low pass filter imag value is includ d. Th st p which generates the film 
flag signal which th aforem ntion d m thod us s the afor mentioned maximum further for film d tection when film 
data are not detected in the aforementioned input video data, and is generated, The step which controls coding of 
the delay video data corresponding to the 1 st aforementioned frame by video coding using the data and the 
af r mentioned film flag signal which were generated 

[Claim 24] The method according to claim 23 characterized by to have further the step which detects the scene 
change between two or more fields from the sum of the absolute value of the aforementioned field difference having 
exceeded the predetermined threshold, the step which answers detection of the aforementioned scene change and 
g nerates a scene change flag signal, and the step which performs the step which controls coding of the 
aforementioned delay video data using the aforementioned scene change flag signal. 

[Claim 25] The step which has the step which detects change of the sum of the absolute value of the field 
difference between the pixels of the continuous field characterized by to provide the following as a sum change 
stat , and generates a resolution selection flag signal, and carries out the aforementioned control is the method 
according to claim 23 characterized by to have the step to which the resolution of the Ist-frame [ aforementioned ] 
coding is changed using the aforementioned resolution selection flag signal. It is the step to which the 
afor mentioned method has further the step which generates a resolution selection flag signal from a sum change 
stat , and the aforementioned processing step calculates the sum of the absolute value of the field difference 
b tween the pixels of the continuous field which has the same parity. The same aforementioned parity 
[Claim 26] The method according to claim 23 characterized by having further the step which detects that film data 
do not exist in the aforementioned input video data, the film flag generation step which generates a film flag signal 
when film data are not detected, and the step which performs the step which controls coding of the aforementioned 
d lay video data using the aforementioned film flag signal, 

[Claim 27] It is the method according to claim 26 which it has further the step which detects the redundant field of 
the related fields from the aforementioned sum, and the aforementioned film flag generation step generates a film 
flag corresponding to the aforementioned redundant field, and is characterized by for the aforementioned processing 
step to have the step which calculates the sum of the absolute value of the field difference between the pixels of 
the 1st field of the above, and the 1st field of the above and the field where the same parity continues. 
[Claim 28] The method according to claim 27 characterized by having further the scene change detection step 
which detects the scene change on the following frame from [ aforementioned ] the 1st frame using the 
aforementioned sum. 

[Claim 29] The method according to claim 28 characterized by providing the following. It is the step which the 
aforementioned processing step has the step which calculates the subsampling value of the low pass filter image 
value of the 1st field of the above, and the continuous field, and detects the field where the aforementioned scene 
change detection step changes locally using the maximum of the absolute value of the field difference of the 
subsampling value of the low pass filter image value of the 1st field of the above, and the continuous field. The step 
which generates a film flag when the maximum of the absolute value of the aforementioned field difference 

xceeding a predetermined value exceeds a predetermined value 
[Claim 30] It is the method according to claim 28 which the aforementioned processing step has the step which 
calculates the average pixel value of each field, and is characterized by the aforementioned scene change detection 
step having the step which judges the video fade using the average pixel value of the 1st field of the above, and the 
continuous field, and the step which generates a video fade flag signal when an average pixel value exceeds a 
predetermined value. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About a video encoder, especially this invention detects the change 
in a video signal, and relates to the method and system which control the video encoder which performs coding. 
[0002] 

[Description of the Prior Art] In the picture compression system, the video signal is digitized to the minimum 
number of bits, maintaining the greatest picture quality. The MPEG (Motion Picture Experts Group) standard has 
specified technology effective in picture compression. With the technology of a certain, the redundancy of data is 
maintained at the time of this compression, offering picture compression within a video encoder. 
[0003] This well-known technology that has the film material of the input video image picture of 24 per for 1 second 
in a well-known process, and is changed into the video signal of the 60 fields per for 1 second is the pulldown 
m thod of 3:2, and this has each video frame in the three fields of video, and the two fields, and is recording it by 
turns. However, this pulldown method of 3:2 becomes redundant on the occasion of the conversion. Detecting such 
redundancy and removing it means removing the one field for every five fields, without causing informational loss. 
However, the video image data which records by this and should be processed can be reduced 20%. That no less 
than 20% of video image data can be reduced has the advantage which cuts down data capacity greatly to video 
coding, without losing image information, since 90% of television broadcasting material is obtained from the film 
source. 

[0004] However, in order to detect such redundancy in the image field and to remove it, an artifact (imitation) to the 
extent that the detection which PURUDAUN of 3:2 in the mixture of a film and video or a different combination of a 
film mistook is nonpermissible on the occasion of processing of the compression image of consecutiveness like for 
example, an image decryption will be re configurated. 

[0005] It comes and prediction and prediction of corresponding correction of a coding parameter of change of ON 
video information are conventionally well-known. The quality is made to deteriorate in a consecutive decryption by 
such prediction method in the case by the arrangement which the inside of a frame (intra frames), i.e., a refreshment 
frame, mistook, or mistaken arrangement of I frames. For example, the usual video frame can usually be predicted 
from the frame in front of it at least, and in order to make it easy that a receiver acquires a video image, the inner 
flame (intra frames) transmitted periodically is attached to a receiver. Rather than the usual video frame, many bits 
are needed for coding of the frame from such coding in a frame, and change of a scene. The frame from which, as 
for the reason, such a scene changes is because it becomes the frame which can hardly be predicted. When 
generating in immediately after [just before coding in a frame changes / of a scene ], an average bit rate required 
for coding will increase to the level to which the quality of coding is lowered, consequently an artifact (imitation) 
offensive to the eye will generate it on the occasion of a decryption. 
[0006] 

[Problem(s) to be Solved by the Invention] Therefore, especially the purpose of this invention is detecting the 

change in a video signal and offering the efficient coding method of a frame signal. 

[0007] 

[Means for Solving the Problem] The processor of the system which controls the video encoder of this invention 
Th multi-field delay circuit from which only a predetermined number N (N> 1) delays an input video data in order to 
generate a delay video data, The statistic generation machine which processes the aforementioned input video data 
in order to generate the statistic of the 1 st frame and a consecutive frame and to generate a control signal from 
this statistic, It consists of an encoder module and a rate controller which controls coding of the delay video data 
which answers the aforementioned control signal and is equivalent to the 1st frame with the aforementioned 
encoder module. The aforementioned statistic generation machine calculates the sum of the absolute value of the 
difference between field pixels, and calculates the low pass filter image value by which the sub sample was carried 
out. And it is included in it, and using the aforem ntioned sum, a pulldown detector detects the redundant field in 
the related fi Id, and generates a redundancy flag as a control signal corresponding to the redundant field. 
[0008] It is included in it, and using th aforem ntioned sum, a sc ne change d tector d t cts chang of the scene 
from the 1st frame and a cons cutive fram , and g nerates th change flag of this sc n as a control signal. A 
statistic generation machine determin s th av rage pixel value of each fram , and in order to determine the video 
fade, th average pixel value of the 1 st field and the consecutive field is used for a fad detector. 
[0009] A r solution sel ction signal is generated using th aforementioned sum, a rate controller uses this, and a 



resolution selector determines th resolution of coding of a consecutive fram . The output from a processor is sent 
to a rat controller, in ord r to control coding of a delay video data including a film flag, a scene change flag, and a 
fade flag. 

[0010] Moreover, this invention indicat s the method of controlling the video ncod r which encodes the input video 

data corresponding to two or more frames. The m thod of this invention contains th step to which only the 

pr det rmined number N of a fram (N> 1) d lays an input video data, and generates a d lay video data, th step 

which processes an input vid o data in order to g nerate th statistic of the 1st vid o frame, and the step which 

controls coding of the delay video data which is equivalent to the 1st frame with a video encoder using the 

aforementioned statistic. 

[0011] 

[Embodiments of the Invention] Before explaining this invention, a general matter is explained first. Since an image 
(picture) is constituted, the block of a pixel (pel) has been located in a line with the matrix. And each pixel relates to 
three elements, namely, brightness Y and the red difference Cr Blue difference Cb it is . The video data arranged in 
the field is national television system KAMITI "National Television System Committee" (NTSC). Standard video, it is 
about 59.94Hz (about 60Hz), and operates by 50Hz by the standard video for a phase ARUTA nation line "Phase 
Alternation Line" (PAL). A field pair constitutes a frame from a basis this NTSC standard and standard for PAL. 
FIELD1 calls the 1st field (odd number field) which should be displayed, and calls F1ELD2 the 2nd field (even number 
field) which should be displayed. Each field is related to parity, i.e., even number, or odd number in this way. 
[0012] Such the field is divided into a category again as the internal field (intra field) (I field), and the prediction field 
(P field) and the bidirectional field (B field), and these are similarly defined as I frames, P frames, and B frames. 
[0013] In drawing 1 , an encoder 10 has the encoder control module 11 which receives the command or other inputs 
from an input unit, the pre processor 1 2 which detects the film frame in a video input, and scene change, the rate 
controller 14, the encoder module 16, the prediction module 18, a formatter 20, the consciousness model module 22, 
the movement prediction module 24, and the decoder module 26. Conventionally, these component parts of an 
encoder 10 are well-known, for example, are indicated by U.S. Pat. No. 5,144,423, No. 5,231,484, No. 5,247,363, No. 
5,293,229, No. 5,325,125, etc. 

[0014] In the method indicated a video encoder control system and here, a pre processor 12 receives the input 
video data and command input which were processed by the encoder control module 11, and removes the redundant 
field from the video data corresponding to the film source. The rate controller 14 receives a data signal like the flag 
from a pre processor 12, and in order to perform coding, it controls operation of an encoder 10. The rate controller 
14 controls communication with an external system and an encoder 10, in order to maintain the bit rate encoded in 
the bandwidth of operation again. The encoder module 16 receives the forecast from the video data and the 
prediction module 18 from a pre processor 12, and encodes the pretreated video data. A formatter 20 generates a 
coding output signal so that it can output through an output channel combining the block of the pixel of a video 
frame, and various data fields. 

[0015] The consciousness model module 22 calculates a coding parameter for a coding process, and the movement 
prediction module 24 carries out block matching of the video data within the block of the present pixel, and the 
image data of precedence, moves, and generates a factor. The decoder module 26 generates the prediction error 
re configurated from this coding process, and generates a decryption image. 

[0016] In the example shown in drawing 2 , a pre processor 12 has the look-up table module 28, it has this look-up 
table module 28 by the standard format of CCIR-601, receives an input video data, and performs operation of well- 
known arbitrary gamma corrections, pedestal adjustment, contrast emphasis, etc. Various tables are dedicated in the 
look-up table module 28 for the RUMA (luma) signal and the saturation (chroma) signal. The input video signal 
transmitted to the perpendicular cropping module 30 through the look-up table module 28 carries out the crop 
(generation) of the input video data. 

[001 7] For example, in order to process an input video data by the NTSC standard, the crop (generation) of this 
input video data is carried out to 480. On the other hand, in order to process an input video data by the standard 
[ for PAL ] one, the crop of this input video data is carried out to 576. Here, 576 lines of activity are used 
altogether. The perpendicular KURRO ping module 30 is a high-definition TV standard "high definition television 
standards" (HDTV). The crop of the input video data is carried out according to the requirements standard [, such 
as EGA, VGA, and super one VGA, / specific ] for video. These standards are well-known. For example, the MPEG 
standard is indicated by ""Coded Representation ofPicture and Audio Information", ISO-IEC/JTC1/SC29/EG1 1 , 
CCITT SG XV, Working Party XV/1, Document AVC-445b, and February 1993." of the MPEG test module 4. 
[0018] the video data by which the crop was perpendicularly carried out to the video data from the NTSC source — 
the 3:2 pulldown processor 32 — receiving — PURUDAUN of 3:2 — detecting — an input data field like the 

redundant field — re it processes in order to sequence-ize and to remove, and the video data of 24 per second 

is generated This 3:2 pulldown processor 32 is indicated by U.S. Pat No. 5,317,398 about this which performs 
removal of the formation of pulldown ** re-sequence of 3:2, and the field. In an example, this 3:2 pulldown processor 
32 generat s a delay video data. And drawin g 3 has and explains other functions of this 3:2 pulldown processor 32. 
[0019] In drawing 2 , th d lay vid o data from th 3:2 pulldown processor 32 r ceives with a perpendicular filter / 
sub sampl r 34, and performs saturation subsampling (chroma subsampling). In this specification, subsampling shall 
include the sampling of a co fficient 1. 

[0020] The encoder modul 16 of an encoder 10 ncodes the video data of 4:2:0 by the well-known method. Refer 
to U.S. Pat. No. 5,253,056 and No. 5,270,813 about this. This saturation channel r solution is the half of RUMA 



resolution in both a horizontal direction and a perp ndicular direction. To the input video data of a format of 4:2:2, a 
perpendicular filter / sub sampler 34 proc sses th saturation channel used by the encoder 10. 
[0021] When this d lay video data corresponds t a film or a non film, th 3:2 pulldown proc ssor 32 shows a film 
state or a non film stat with a film flag. A perpendicular filt r / sub sampl r 34 answ rs this film flag, the vid o data 
as a progressive film has delay film data with th frame bas using four predetermined tap filters, and it processes 
delay film data s that saturation filtering may b carried ut. When it is th video data (interlaced) which jumped 
over this video data (ther fore, it is not pr gressiv film data), it has this video data by vertical saturation filtering 
ind pendently to each field, and it is had and encoded at a perfect time rate. In this example, filtering of the odd 
number field is had and carried out with predetermined 7 tap filter, filtering of the even number field is had and 
carried out with predetermined 4 tap filter, and this predetermined tap filter is symmetrical. 
[0022] This video data from a perpendicular filter / sub sampler 34 by which saturation filtering was carried out 
generates the video data which was processed by the level cropping module 40 the adapted type pre-filter 36, the 
lev I filter / sub sampler 38, and after that, and was pretreated, and this is outputted to the encoder module 16. 
Drawing 5 has and explains operation of the adapted type preHilter 36, the level filter / sub sampler 38, and the 
level cropping module 40. 

[0023] Next, in drawin g 3 , the 3:2 pulldown processor 32 detects the redundant field in the input video data by 
which the crop was carried out perpendicularly. It is used in case the film recorded by 24 per pulldown ** one 
second of 3:2 is displayed on the NTSC television system which operates by about 60Hz, and this is attained by 
displaying the mutual frame of a film in either for 1/20 second or 1/30 seconds. And this NTSC television camera 
records either the three fields or the two fields by the well-known method to each film frame, respectively. 
[0024] The redundant field is generated in this pulldown process of 3:2. This 3:2 pulldown processor 32 receives an 
input video data, and when only the field N of a predetermined number (N> 1) delays an input video data, it 
generates a delay video data. Only the 1 field delays this input video data, respectively, and the 1st field delay 42 
and the 2nd field delay 44 generate the redundant video data delayed the 2 fields. Then, this video data delayed the 
2 fields is delayed by 8 field delay 46, a delay video data is generated, and this serves as an input video data delayed 
the 10 fields, i.e., five frames, in all. 

[0025] The statistic generation machine 48 receives input data and the data by which only the 2 fields were delayed 
from the 2nd field delay 44, and generates a statistic from there. 

[0026] the encoder module 16 processes a statistic with this inter-frame statistic by the delay video data (this 

xample — five pieces — frame delay was carried out), and it enables it to aajust coding of consecutiveness of the 
delayed video data Compression like the throat within a coding process can also be strengthened by having with a 
flag and a control signal like other data signals using this statistic, dividing a close video data into a category, and 
offering the look ahead function of an encoder 10. An encoder 10 is faced using such a statistic, a flag, etc., can 
r move the redundancy within an input video signal, before it encodes the comparatively difficult portion of a video 
image like change of the scene within a video image, it can predict it, and it can take prohibition action. According to 
a film, the flag from the pre processor 12 which expresses scene change, or other directions, an encoder 10 can 
schedule-ize the following inner flame again from directions of the rate controller 14, it can have consistency, 
therefore coding image quality can be improved. 

[0027] Setting in this example, an input video data is Y, Cb, and Cr. Corresponding to the field of the video pixel 
which it has, the statistic generation machine 48 calculates the following statistic from there to each input video 
field. 

[0028] 1) The sum of the absolute value of the difference between the pixels of the input field which the same 
parity (even number, odd number) follows, [0029] 2) Maximum of the difference between the pixels of the image 
value to which low pass filter processing of the input field which the same parity follows (and the sub sample was 
formed when possible) was carried out In this example, it is used as a sample of the image to which the block 
average of the value of a block of the pixel of input field was calculated, and the sub sample of the input field was 
carried out and by which low pass filter processing was carried out. 
[0030] 3) The average of the pixel in input field. 

[0031] This statistic generation machine 48 has a digital-signal-processing (DSP) circuit or a digital-signal- 
processing means like a chip, and this can use DSP1610 chip marketed from AT & T Corp. Furthermore, well-known 
digital-signal-processing software or other equivalent digital-signal-processing meanses are used with the statistic 
generation machine 48, and the above-mentioned statistic is determined. And this is used by the pulldown detector 
50, the scene change detector 52, and the fade detector 53. 

[0032] In drawin g 4 , the statistic generation machine 48 receives input data and 2 field delay-ized input data. This 
statistic generation machine 48 has the absolute value computer 54 of a difference, and generates the absolute 
value of the difference of input data and 2 field delay-ized input data, and the sum computer 56 of the field 
generates the sum of an absolute value covering the field using this absolute value. This sum is outputted to the 
pulldown detector 50 and the scene change detector 52 after that. 

[0033] This statistic gen ration machine 48 has a low pass filter / sub samplers 58 and 60, and r ceives input data 
and 2 field delay-iz d input data, respectiv ly. The image value which was gen rated from th s , which was formed 
into the sub sampl and by which low pass filter processing was carried out is outputted to the absolute value 
computer 62 of a difference, and generates the absolute value of th diff r nee between the imag values by which 
low pass filt r processing was carri d out Th maximum d tection machin 64 of the field covers the field, and 
determines th maximum absolut valu , and this maximum absolut value is outputted to th pulldown detector 50. 



[0034] A low pass filt r / sub sampl r 60 has the average comput r 66 f the field again, th averag computer 66 
of this field c vers the field, and d t rmines th averag of input data, and this average is outputted to the fade 
detector 53. 

[0035] Th following syst ms and method f the video ncoder control system of this invention, and the following 
examples tend to det ct film data seen change vid o phasing tc. using the statistic g n rat d from the input 
video data, and it is going to fit them to coding resolution. 

[0036] In the 1st xampl of film detection, the pulldown detector 50 of th 3:2 pulldown processor 32 detects the 
film data which exist in an input video data using the sum of the absolute value of the value between the pixels 
b tween the fields of the alternation of an input video data. By the video data of the quiescence field or the 
redundant field (still or redundant field), the statistic generation machine 48 generates the low sum of the difference 
of an absolute value, and, on the other hand, the statistic generation machine 48 generates the sum (0 is 
approached) of the absolute value of a difference by the video data of a quiescence image (stationary image). 
Furthermore, when this video data is generated by conversion of 3:2 from a conversion film image, every 5 fields, the 
sum from the 5th field is small and, on the other hand, the remaining sums from the 4 fields of the 5 fields are large. 
[0037] The pulldown detector 50 is detected by comparing the relative value of the sum generated from there in 
existence of the film in a video data, and generates the film flag with which a difference is taken out the 1st 
predetermined value and the pulldown detector 50 is transmitted to the rate controller 14 by this. 
[0038] The pulldown detector 50 detects the redundant video field using the sum and the maximum absolute value 
of an absolute value of a difference of the image which was calculated by the statistic generation machine and by 
which low pass filter processing was carried out Based on detection of the position of the redundant field, the group 
of the ten fields is distinguished as a film or a non film. 

[0039] The sum of the absolute value of the difference between the input fields of a couple will express the relative 
mismatch between the fields of a couple with the MACROSS kale. When the sum of the absolute value of this 
difference is a small value, it is only the case where the redundant field exists in the field of a couple. 
[0040] The maximum absolute value of the difference of the image by which low pass filter processing was carried 
out expresses the relative mismatch in the local field of the input field of this couple. When the maximum absolute 
value of this difference is small, it is only the case where the redundant field exists in the field of a couple. 
[0041] When this input video data is generated from the film image changed by PURUDAUN of 3:2, the 5th field and 
the 10th field are the redundant fields among the groups of the ten fields. Furthermore, the grade of the mismatch 
between the 6th field and the 8th field bears a strong resemblance to the grade of the mismatch between the 7th 
field and the 9th field. The grade of the mismatch between the 4th field and the 6th field resembles the grade of the 
mismatch between the 5th field and the 7th field. The grade of the mismatch between the 1st field and the 3rd field 
resembles the grade of the mismatch between the 2nd field and the 4th field. 

[0042] In this example, the pulldown detector 50 had six queues of FIFO (FIFO) of internal statistics of the length of 
eight units, and has memorized ten statistics which are the latest input field most. The queue is as follows. 
[0043] a) {DY [0], DY [7]} The sum of the absolute value of the field difference of a RUMA signal (luma signal) is 
memorized. 

[0044] b) {DCr [0] DCr [7]} memorizes the sum of the absolute value of the field difference of Cr saturation 

signal (chroma signal). 

[0045] c) {DCb [0], ... t DCb [7]} is Cb. The sum of the absolute value of the field difference of a signal is memorized. 
[0046] d) {dY [0], .... dY [7]} memorizes the maximum absolute value of the field difference of the RUMA signal by 
which low pass filter processing was carried out. 

[0047] e) tdCr [0] dCr [7]} memorizes the maximum absolute value of the field difference of Cr saturation signal 

by which low pass filter processing was carried out. 

[0048] f) {dCb [0] dCb [7]} memorizes the maximum absolute value of the field difference of Cb saturation signal 

by which low pass filter processing was carried out. 

[0049] In the above-mentioned explanation, the absolute value of the field difference over the predetermined field is 
calculated by the whole field by covering it. 

[0050] The pulldown detector 50 holds a state variable psi again, and a state variable psi expresses the film mode of 
the field most outputted from 8 field delay 46 recently. When the field processed most recently is a non film, this 
state variable psi is defined as 0, and a state variable psi takes one value of the range of 1 to 10, and it expresses 
the sequence of the output field in 3:2 pulldown patterns of the 10 field. The state variable psi is first set to 0. 
[0051] The following statistic is used for the pulldown detector 50 to each input field. 

[0052] 1) The sum of the absolute value of the field difference of the pixel value between DY the input brightness 
data about the field, and 2 field delay-ized brightness data [0053] 2) Cover DCr 1 and the field and it is the sum 
[0054] of the absolute value of the field difference of the pixel value between input Cr saturation data and 2 field 
delay-ized Cr saturation data. 3) Cover DCb' and the field and it is the sum [0055] of the absolute value of the field 
difference of the pixel value between input Cb saturation data and 2 field delayHzed Cb saturation data. 4) Maximum 
of the absolute value of the fi Id diff r nee b twe n th pix I valu s of the image which covers dY ' and th field 
and by which low pass filter proc ssing f input brightness data and the 2 field delay-ized brightness data was 
carried out [0056] 5) Maximum of th absolute value of the field diff rence between the pixel valu s of the image 
which cov rs dCr and the field and by which low pass filter processing of input Cr saturation data and the 2 field 
delay-ized Cr saturati n data was carri d out [0057] 6) Maximum of th absolut valu of the field difference 
b twe n th pix I valu s of the imag which covers dCb' and th field and by which low pass filter processing of 



input Cb saturation data and the 2 field d lay-iz d Cb saturation data was carri d out [0058] This pulldown det ctor 

50 updates FIFO of a statistic according to the foil wing formula. 

DY[n]=DY[n-1] 

DCr[n]=DCr[n-1] 

DCb[n]=DCb[n-1] 

dY[n]=dY[n-1] 

dCr[n]=dCr[n-1] 

dCb[n]=dCb[n-1] 

n= — 1. 2 7 — receiving — and DY[0] =DY'DCr[0] =DCr'DCb [0] — =DCb'dY[0] =dY'dCr[0] =dCr'dCb[0] 

=dCb' [0059] When the present input field is [ the present state of a state variable psi ] 0 or 10 in the even (the 
maximum bottom) fields, only 1 makes a state variable psi increase without the pulldown detector's 50 performing 
film detection as follows, or the pulldown detector 50 performing film detection. 

[0060] The pulldown detector 50 determines that the following ten fields outputted from 8 field delay 46 only when 
all the states of formula 0M4) were fulfilled are films. 
[0061] 
[Equation 1] 

[0062] Here, TY, TCr, TCb, tY, tCr, tCb, RY, RCr, RCb, RY\ RCr\ and RCb' are thresholds which were determined by 
the knowledge beforehand acquired from the input data, namely, exist beforehand. 
[0063] 
[Equation 2] 

[0064] For example, these thresholds can be set up by a user's input command or training data. 
[0065] When above ail of formula (1)-{4) are filled (i.e., when it is shown that this film test of a film state is 
affirmative), a state variable psi is set as 1 and the class division of the following ten fields outputted from 8 field 
d lay 46 is carried out as a film. Other than this, then, a state variable psi is set to 0, the following two fields 
outputted from 8 field delay 46 are classified as a non film (namely, video), and the above-mentioned detection 
process is repeated to new input data. 

[0066] This pulldown detector 50 generates the number-of-letters value in the 2-bit mode again, and this has 0-3 

(base 1 0), and shows reconstruction of a frame as shown in Table 1 to the rate controller 1 4. 

[0067] 

Table 1 film mode number-of-letters value Account ** 0 The field 1/the field 2 1 The field 2/the field 1 2 

R currence of the field 1/the field 2/the field 1 3 Recurrence of the field 2/the field 1/the field 2 [0068] In the 2nd 

xample of detection of change of a scene, the statistic generation machine 48 sends information to the pulldown 
d tector 50, and this pulldown detector 50 detects the scene in input video, i.e., generating of change of the instant 
of a cut. The amount of change between the fields is classified using the sum of the absolute value of the difference 
between the pixels in the present field and 2 field delay-ized field. In the usual scene, even the case of the scene of 
the small movement which cannot be predicted covers several frames, and this parameter changes slowly, therefore, 
threshold TLOW predetermined [ scene ] in all field differences in being the following, it considers that it is 
continuous — having — small-amount deltaTLOW only — it changes between continuous values 
[0069] However, in the cut between two or more scenes, this parameter becomes large. The two fields used for the 
reason calculating a field difference are because it generates on a different scene. In this case, this field difference 
is usually larger than predetermined threshold THIGH. Furthermore, since a field difference is calculated between 
the mutual fields, when the cut of a scene occurs, the two continuous fields have a big field difference more than 
thr shold THIGH. 

[0070] Therefore, at least two high field differences can detect detection of change of a scene easily by detecting 
whether it comes after a low field difference, or it comes in front Look ahead property of the statistic generation 
machine 48 (look-ahead nature) Detection of the number of consecutive field differences is advanced, and the 
reliability of detection of a scene is made to improve. Furthermore, since it is encoded, change of a scene is 
detected between 1 inputted into the encoder module 16, or two or more frame time. Although this which can 
change a coding parameter by this before scene change of an encoder 10 makes the coding quality of the frame 
before change of a scene deteriorate, since change of quality which is visible is not caused, thereby for those who 
ar looking at the decrypted video, the coding efficiency of an encoder 10 is improvable. 

[0071] If these change is detected, the scene change detector 52 will output the change flag of a scene, and will 
transmit this to the rate controller 14. For example, the change flag of this scene expresses a picture type like 
setting in coding. For example, to change of a scene which attains convinced level with detection, the flag in this 
frame is generated, it is sent to the rate controller 14, and internal coding (intra code) of the whole frame is carried 
out. It is outputted as the mutual resynchronization method from this flag scene change detector 52 in a frame. The 
statistic generation machine 48 has the counter (not shown) which generates a periodic count, and a pre processor 
1 2 answers this periodic count, and generates the flag in a frame at a fixed interval. In this mutual resynchronization 
m thod, a pre proc ssor 1 2 answers th chang flag of a scene, generates the flag in a frame, and th rate 
controller 14 answers the flag in this frame, and it inserts an inner flame into the frame of the plurality of the place 
equival nt to change of a scene. In this method, according to the relativ position of scene change, the seen 
change detector 52 is chosen so that th frequency of an inn r flame may be changed, and it generat s an inner 
flam , and makes sc ne chang in agr ement And a pr processor 1 2 answers this seen change flag, corrects the 
count of a counter, and gen rat s th flag in a fram at the time of corr ction of a count. 



[0072] As an exception method, th sc ne change detector 52 utputs a 8-bit valu to the rate controller 14, and 
expr sses, th possibility, i. ., the strength, of seen change. This 8-bit valu shows other scene change as partial 
sc n change again. 

[0073] In addition to detection f a film, the 3:2 pulldown processor 32 is possible also for inserting an inner flame at 
the pr determined intervals and ins rting comm rcials and IP frame c ding as another method, and succ ssive 
pr motion r fr shm nt peration by this f it is attained. 

[0074] The fad det ct r 53 pts for video phasing in a video data in th 3rd xample of detection of video phasing. 
A twist generates the error detection of a film to the changes to the film added to the film from existence of the 
video fade and a film, or the fade rate of the changes to video from a film. This fade detector 53 detects changes of 
video from statistics, using an average pixel value as a thing showing a big change of the brightness of the scene 
before and behind the fade. This fade detector 53 answers that an average pixel value is below a predetermined 
value, and generates the fade flag showing the fade in video. 

[0075] In the 4th example of adapted type resolution control, the video encoder control system of this invention fits 
the resolution of coding according to change of the scene measured by frame statistics. The statistic generation 
machine 48 of the 3:2 pulldown processor 32 generates the sum of the absolute value of the field difference of the 
pixel of an input video data as a scale of the corresponding complexity of an image. Change of the pixel between the 
fields is also calculated as an exception method. These sums are transmitted to the rate controller 14, and this rate 
controller 14 determines whether these sums exceed a predetermined value. If it becomes beyond this 
predetermined value (i.e., if the complexity of the picture which should be encoded is high), the rate controller 14 will 
gen rate the resolution selection flag on which the resolution of a coding image is dropped. 

[0076] Although an input video data is processed by the adapted type pre-filter 36, in drawing 5 , it is performed in 
this example using the 1st predetermined bank of the filter value of 256 pieces chosen by the rate controller 14, or 
a coefficient using a pre-filter selection signal at a rate of every frame 1 time. The adapted type pre-filter 36 
rec ives a film flag from the 3:2 pulldown processor 32 again, and means whether this input video data is equivalent 
to ither a progressive film or the video by which the interlace was carried out. This adapted type pre-filter 36 
chooses a filter value from the 2nd predetermined bank of the group of a filter value using a film flag. 
[0077] This film mode flag and a pre—filter selection signal are processed by 8x8 filters 68, and this 8x8 filter 68 
consists of a group of eight level scan line taps and eight perpendicular taps, in order to perform filtering of 8x8 with 
the frame base. The tap of this 8x8 filter 68 is programmable. For example, if the tap of the matrix of an every other 
is s t as 0, the filter of 8x8 turns into 4x4 filters, and in order to perform field filter processing, it can be adapted 
[ this ] for the pixel of a frame. The thing relevant to calculation of the output value to which this 8x8 filter 68 
corresponds is only the value from one of the two fields per frame. 

[0078] When this film flag is OFF, 8x8 filters 68 operate as a filter of 8x4, and perform filtering with the field base. 
And when a film flag is ON, 8x8 filters 68 perform filtering with the frame base, and the conditions (namely, state 
wh re the matrix in every other one of a tap is set as 0) concerning a tap are removed. In this way, to video, pre- 
filt r processing is the field base and is performed with the frame base to a film. 

[0079] The group of two or more filters, i.e., a filter value, or the group of a filter factor is given to filtering of each 
type, for example, filtering of the field base and filtering of the frame base. Such two or more filters can be 
determined by setting the tap of 8x8 filters 68 by different method. 8x8 filters 68 serve as an adapted type based on 
the degree of difficulty for encoding a video data based on complication of a video image, and the state of an 
encoder 10 by choosing from one of either the group of the value of a field filter, or the groups of the value of a 
frame filter besides suiting filtering of the field base or the frame base according to whether an input video data is 
film material or it is video material. The complexity of this scene is determined by the sum of the absolute value of 
th field difference of the continuation field of the same parity. 

[0080] As an exception method, 8x8 filters 68 choose at least one of two or more of the filter values, in order to 
carry out filtering of the delay video data using the coding bit rate set up by the sum and the rate controller 14 of 
an absolute value of a field difference, 

[0081] Since the thing with the predetermined group of this filter value is negative, the state of the overflow in 
filtering can avoid the output of 8x8 filters 68 by using a clamp 70, and clamping or latching it to 8-bit within the 
limits from 0 to 256. 

[0082] Each Y and Cb Cr A value has with the filter value of a group which is different by the above-mentioned 
m thod, and filtering is independently carried out. 

[0083] In this example, the adapted type pre-filter 36 outputs the data with which 720 pixels processed by the level 
filter / sub sampler 38 of 2:1 were clamped. This level filter / sub sampler 38 of 2:1 answer a resolution selection 
flag from the rate controller 14, and determines the rate of subsampling. The 704 mode and the 352 modes are 
supported in the example using the MPEG coding standard. When the 704 modes are chosen, a disable is carried 
out, the video data [ finishing / processing ] which has 704 pixels per line is inputted into the horizontal sampler 72 
of 2:1, and the horizontal sampler 72 of 2:1 passes through that, without changing. If the 352 modes are chosen, they 
are Y, Cb, and Cr. By the coefficient of 2, a valu has, sub sampl processing is carried out, th 1 st pixel of each 
line remains, and the resolution which is 352 pixels per lin is offered. 

[0084] In anoth r example, it has a level filter / sub sampler 38 by the m thod sam with performing fram filt r 
processing r fi Id filt r proc ssing, and it perf rms adapt d type filtering using a film flag. In this way, this 
perpendicular filt r / sub sampl r 34 perform th down sampling of saturation, changes th saturation of 4:2:2 into 
the saturation of 4:2:0, and is decid d by whether this is a film material as which the video data which should be 



processed is d termin d by the 3:2 pulld wn processor 32 with a film flag, or it is video mat rial. 
[0085] 

[Eff ct of th Inv ntion] Finer control of r solution is attain d by using the resolution control method of this 
invention combining th abov -menti ned adapt d type pre-filt r 36. In order to contr I the look ahead function and 
resolution of an ncod r 10 from d lay fan input vid o data frirthermor , in case statistics ar used, an encoder 10 
Th numb r of bits which resoluti n was rais d using th res lution sel ction flag, and was assigned to at least one 
frame is d cr as d. In order to suppr ss gen ration of the artifact (imitation) of a coding proc ss, use a resolution 
s lection flag and resolution is made to increase before change of a scene, and it can respond to change of a scene 
by decreasing the number of bits assigned to at least one frame. 

[0086] As shown in drawin g 6 , in case the method of this invention controls an encoder 10, it starts control of an 
encoder 10 at Step 74, it receives an input video data at Step 76, pretreats a video data at Step 78, and controls an 
encoder 10 by Step 88 using a delay video data and statistics. Only N frames contain in the step of pretreatment 
th step which delays a video data. A delay video data is generated at Step 80 here including N (N> 1 ). In order to 
g nerate a statistic from an input video data at Step 82 and to generate the flag which contains the change flag of a 
scene, a film flag, a video fade flag, etc. at Step 84, this statistic is processed, and it opts for a setup of resolution 
from this statistic at Step 86. 
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TECHNICAL FIELD 



[Th technical field to which invention belongs] About a video encoder, especially this invention detects the change 
in a video signal, and relates to the method and system which control the video encoder which performs coding. 
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PRIOR ART 



[Description of the Prior Art] In the picture compression system, the video signal is digitized to the minimum 
number of bits, maintaining the greatest picture quality. The MPEG (Motion Picture Experts Group) standard has 
specified technology effective in picture compression. With the technology of a certain, the redundancy of data is 
maintained at the time of this compression, offering picture compression within a video encoder. 
[0003] This well-known technology that has the film material of the input video image picture of 24 per for 1 second 
in a well-known process, and is changed into the video signal of the 60 fields per for 1 second is the pulldown 
method of 3:2, and this has each video frame in the three fields of video, and the two fields, and is recording it by 
turns. However, this pulldown method of 3:2 becomes redundant on the occasion of the conversion. Detecting such 
redundancy and removing it means removing the one field for every five fields, without causing informational loss. 
However, the video image data which records by this and should be processed can be reduced 20%. That no less 
than 20% of video image data can be reduced has the advantage which cuts down data capacity greatly to video 
coding, without losing image information, since 90% of television broadcasting material is obtained from the film 
source. 

[0004] However, in order to detect such redundancy in the image field and to remove it, an artifact (imitation) to the 
extent that the detection which PURUDAUN of 3:2 in the mixture of a film and video or a different combination of a 
film mistook is nonpermissible on the occasion of processing of the compression image of consecutiveness like for 
example, an image decryption will be reconfigurated. 

[0005] It comes and prediction and prediction of corresponding correction of a coding parameter of change of ON 
video information are conventionally well-known. The quality is made to deteriorate in a consecutive decryption by 
such prediction method in the case by the arrangement which the inside of a frame (intra frames), i.e., a refreshment 
frame, mistook, or mistaken arrangement of I frames. For example, the usual video frame can usually be predicted 
from the frame in front of it at least, and in order to make it easy that a receiver acquires a video image, the inner 
flame (intra frames) transmitted periodically is attached to a receiver. Rather than the usual video frame, many bits 
are needed for coding of the frame from such coding in a frame, and change of a scene. The frame from which, as 
for the reason, such a scene changes is because it becomes the frame which can hardly be predicted. When 
generating in immediately after [just before coding in a frame changes / of a scene ], an average bit rate required 
for coding will increase to the level to which the quality of coding is lowered, consequently an artifact (imitation) 
offensive to the eye will generate it on the occasion of a decryption. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Finer control of resolution is attained by using the resolution control method of this 
invention combining the above-mentioned adapted type pre-filter 36. In order to control the look ahead function and 
resolution of an encoder 10 from delay of an input video data furthermore, in case statistics are used, an encoder 10 
The number of bits which resolution was raised using the resolution selection flag, and was assigned to at least one 
frame is decreased. In order to suppress generation of the artifact (imitation) of a coding process, use a resolution 
selection flag and resolution is made to increase before change of a scene, and it can respond to change of a scene 
by decreasing the number of bits assigned to at least one frame. 

[0086] As shown in drawing 6 , in case the method of this invention controls an encoder 10, it starts control of an 
encoder 10 at Step 74, it receives an input video data at Step 76, pretreats a video data at Step 78, and controls an 
encoder 1 0 by Step 88 using a delay video data and statistics. Only N frames contain in the step of pretreatment 
th step which delays a video data. A delay video data is generated at Step 80 here including N (N> 1 ). In order to 
g nerate a statistic from an input video data at Step 82 and to generate the flag which contains the change flag of a 
scene, a film flag, a video fade flag, etc. at Step 84, this statistic is processed, and it opts for a setup of resolution 
from this statistic at Step 86. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Therefore, especially the purpose of this invention is detecting the 
change in a video signal and offering the efficient coding method of a frame signal. 
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MEANS 



[Means for Solving the Problem] The processor of the system which controls the video encoder of this invention 
The multi-field delay circuit from which only a predetermined number N (N> 1) delays an input video data in order to 
generate a delay video data, The statistic generation machine which processes the aforementioned input video data 
in order to generate the statistic of the 1 st frame and a consecutive frame and to generate a control signal from 
this statistic, It consists of an encoder module and a rate controller which controls coding of the delay video data 
which answers the aforementioned control signal and is equivalent to the 1 st frame with the aforementioned 
encoder module. The aforementioned statistic generation machine calculates the sum of the absolute value of the 
difference between field pixels, and calculates the low pass filter image value by which the sub sample was carried 
out. And it is included in it, and using the aforementioned sum, a pulldown detector detects the redundant field in 
the related field, and generates a redundancy flag as a control signal corresponding to the redundant field. 
[0008] It is included in it, and using the aforementioned sum, a scene change detector detects change of the scene 
from the 1 st frame and a consecutive frame, and generates the change flag of this scene as a control signal. A 
statistic generation machine determines the average pixel value of each frame, and in order to determine the video 
fade, the average pixel value of the 1 st field and the consecutive field is used for a fade detector. 
[0009] A resolution selection signal is generated using the aforementioned sum, a rate controller uses this, and a 
resolution selector determines the resolution of coding of a consecutive frame. The output from a processor is sent 
to a rate controller, in order to control coding of a delay video data including a film flag, a scene change flag, and a 
fade flag. 

[0010] Moreover, this invention indicates the method of controlling the video encoder which encodes the input video 
data corresponding to two or more frames. The method of this invention contains the . step to which only the 
predetermined number N of a frame (N> 1) delays an input video data, and generates a delay video data, the step 
which processes an input video data in order to generate the statistic of the 1st video frame, and the step which 
controls coding of the delay video data which is equivalent to the 1st frame with a video encoder using the 
aforementioned statistic. 
[0011] 

[Embodiments of the Invention] Before explaining this invention, a general matter is explained first. Since an image 
(picture) is constituted, the block of a pixel (pel) has been located in a line with the matrix. And each pixel relates to 
three elements, namely, brightness Y and the red difference Cr Blue difference Cb it is . The video data arranged in 
the field is national television system KAMITI "National Television System Committee" (NTSC). Standard video, it is 
about 59.94Hz (about 60Hz), and operates by 50Hz by the standard video for a phase ARUTA nation line "Phase 
Alternation Line" (PAL). A field pair constitutes a frame from a basis this NTSC standard and standard for PAL. 
FIELD1 calls the 1st field (odd number field) which should be displayed, and calls FIELD2 the 2nd field (even number 
field) which should be displayed. Each field is related to parity, i.e., even number, or odd number in this way. 
[0012] Such the field is divided into a category again as the internal field (intra field) (I field), and the prediction field 
(P field) and the bidirectional field (B field), and these are similarly defined as 1 frames, P frames, and B frames. 
[0013] In drawing 1 , an encoder 10 has the encoder control module 1 1 which receives the command or other inputs 
from an input unit, the pre processor 12 which detects the film frame in a video input, and scene change, the rat 
controller 14, the encoder module 16, the prediction module 18, a formatter 20, the consciousness model module 22, 
the movement prediction module 24, and the decoder module 26. Conventionally, these component parts of an 
encoder 10 are well-known, for example, are indicated by U.S. Pat. No. 5,144,423, No. 5,231,484, No. 5,247,363, No. 
5,293,229, No. 5,325,125, etc. 

[0014] In the method indicated a video encoder control system and here, a pre processor 12 receives the input 
video data and command input which were processed by the encoder control module 1 1 , and removes the redundant 
field from the video data corresponding to the film source. The rate controller 14 receives a data signal like the flag 
from a pre processor 12, and in order to perform coding, it controls operation of an encoder 10. The rate controller 
14 controls communication with an xt rnal system and an encoder 10, in order to maintain the bit rate encoded in 
th bandwidth of operation again. Th ncoder module 16 r ceives the forecast from the video data and the 
pr diction module 18 from a pre processor 12, and ncod s th pretreat d video data. A formatter 20 generates a 
coding output signal so that it can output through an output channel combining the block of the pixel of a video 
frame, and various data fi Ids. 

[001 5] The c nsciousness mod I module 22 calculates a coding paramet r for a coding proc ss, and the movement 
prediction module 24 carries ut block matching of the vid data within th block of the pr sent pixel, and the 



image data of precedence, m v s, and g nerat s a factor. The d c d r modul 26 g nerates th prediction error 
r configurated from this c ding process, and g n rat s a d cryption image. 

[0016] In the example shown in drawing 2 , a pr processor 12 has th look-up table modul 28, it has this look-up 
table module 28 by the standard format of CCIR-601, receiv s an input video data, and performs operation of well- 
known arbitrary gamma corrections, p destal adjustment, contrast mphasis, etc. Various tables ar dedicated in the 
look-up table module 28 for th RUMA (luma) signal and the saturation (chroma) signal. The input video signal 
transmitted to the perpendicular cropping module 30 through the look-up table module 28 carries out the crop 
(generation) of the input video data. 

[0017] For example, in order to process an input video data by the NTSC standard, the crop (generation) of this 
input video data is carried out to 480. On the other hand, in order to process an input video data by the standard 
[ for PAL ] one, the crop of this input video data is carried out to 576. Here, 576 lines of activity are used 
altogether. The perpendicular KURRO ping module 30 is a high-definition TV standard "high definition television 
standards" (HDTV). The crop of the input video data is carried out according to the requirements standard [, such 
as EGA, VGA, and super one VGA, / specific ] for video. These standards are well-known. For example, the MPEG 
standard is indicated by ""Coded Representation ofPicture and Audio Information", ISO-IEC/JTC1/SC29/EG1 1 , 
CCITT SG XV, Working Party XV/1, Document AVC-445b, and February 1993." of the MPEG test module 4. 
[0018] the video data by which the crop was perpendicularly carried out to the video data from the NTSC source — 
the 3:2 pulldown processor 32 — receiving — PURUDAUN of 3:2 — detecting — an input data field like the 

redundant field — re it processes in order to sequence-ize and to remove, and the video data of 24 per second 

is generated This 3:2 pulldown processor 32 is indicated by U.S. Pat. No. 5,317,398 about this which performs 
removal of the formation of pulldown ** re-sequence of 3:2, and the field. In an example, this 3:2 pulldown processor 
32 generates a delay video data. And drawin g 3 has and explains other functions of this 3:2 pulldown processor 32. 
[0019] In drawin g 2 , the delay video data from the 3:2 pulldown processor 32 receives with a perpendicular filter / 
sub sampler 34, and performs saturation subsampling (chroma subsampling). In this specification, subsampling shall 
include the sampling of a coefficient 1. 

[0020] The encoder module 16 of an encoder 10 encodes the video data of 4:2:0 by the well-known method. Refer 
to U.S. Pat. No. 5,253,056 and No. 5,270,813 about this. This saturation channel resolution is the half of RUMA 
resolution in both a horizontal direction and a perpendicular direction. To the input video data of a format of 4:2:2, a 
p rpendicular filter / sub sampler 34 processes the saturation channel used by the encoder 10. 
[0021] When this delay video data corresponds to a film or a non film, the 3:2 pulldown processor 32 shows a film 
state or a non film state with a film flag. A perpendicular filter / sub sampler 34 answers this film flag, the video data 
as a progressive film has delay film data with the frame base using four predetermined tap filters, and it processes 
delay film data so that saturation filtering may be carried out. When it is the video data (interlaced) which jumped 
over this video data (therefore, it is not progressive film data), it has this video data by vertical saturation filtering 
independently to each field, and it is had and encoded at a perfect time rate. In this example, filtering of the odd 
number field is had and carried out with predetermined 7 tap filter, filtering of the even number field is had and 
carried out with predetermined 4 tap filter, and this predetermined tap filter is symmetrical. 
[0022] This video data from a perpendicular filter / sub sampler 34 by which saturation filtering was carried out 
g n rates the video data which was processed by the level cropping module 40 the adapted type pre-filter 36, the 
lev I filter / sub sampler 38, and after that, and was pretreated, and this is outputted to the encoder module 16. 
Drawin g 5 has and explains operation of the adapted type pre-filter 36, the level filter / sub sampler 38, and the 
level cropping module 40. 

[0023] Next, in drawin g 3 , the 3:2 pulldown processor 32 detects the redundant field in the input video data by 
which the crop was carried out perpendicularly. It is used in case the film recorded by 24 per pulldown ** one 
second of 3:2 is displayed on the NTSC television system which operates by about 60Hz, and this is attained by 
displaying the mutual frame of a film in either for 1/20 second or 1/30 seconds. And this NTSC television camera 
records either the three fields or the two fields by the well-known method to each film frame, respectively. 
[0024] The redundant field is generated in this pulldown process of 3:2. This 3:2 pulldown processor 32 receives an 
input video data, and when only the field N of a predetermined number (N> 1) delays an input video data, it 
g nerates a delay video data. Only the 1 field delays this input video data, respectively, and the 1 st field delay 42 
and the 2nd field delay 44 generate the redundant video data delayed the 2 fields. Then, this video data delayed the 
2 fi Ids is delayed by 8 field delay 46, a delay video data is generated, and this serves as an input video data delayed 
the 10 fields, i.e., five frames, in all. 

[0025] The statistic generation machine 48 receives input data and the data by which only the 2 fields were delayed 
from the 2nd field delay 44, and generates a statistic from there. 

[0026] the encoder module 16 processes a statistic with this inter-frame statistic by the delay video data (this 

xample — five pieces — frame delay was carried out), and it enables it to aojust coding of consecutiveness of the 
delayed video data Compression like the throat within a coding process can also be strengthened by having with a 
flag and a control signal lik other data signals using this statistic, dividing a close video data into a category, and 
off ring the look ahead function f an nc der 10. An enc der 10 is faced using such a statistic, a flag, etc., can 
remove th r dundancy within an input video signal, b for it ncodes th comparatively difficult portion of a video 
image like change f th scene within a vide imag , it can pr diet it, and it can take prohibition action. According to 
a film, the flag from the pre processor 1 2 which xpr ss s sc ne change, or other directions, an encoder 1 0 can 
schedule-ize the f Mowing inner flam again from directions of the rate c ntroll r 14, it can have consistency, 



ther for coding image quality can b improved. 

[0027] Setting in this xampl , an input video data is Y, Cb, and Cr. Corresponding to the field of the video pixel 
which it has, th statistic generation machin 48 calculates the following statistic from ther t ach input video 
field. 

[0028] 1) Th sum of th absolute value of the difference between the pix Is of th input field which the same 
parity (even number, odd numb r) follows, [0029] 2) Maximum of th difference betw en the pixels of the image 
value to which low pass filter processing of the input field which the same parity follows (and th sub sample was 
formed when possible) was carried out In this example, it is used as a sample of the image to which the block 
average of the value of a block of the pixel of input field was calculated, and the sub sample of the input field was 
carried out and by which low pass filter processing was carried out. 
[0030] 3) The average of the pixel in input field. 

[0031] This statistic generation machine 48 has a digital-signal-processing (DSP) circuit or a digital-signal- 
processing means like a chip, and this can use DSP1610 chip marketed from AT & T Corp. Furthermore, well-known 
digital-signal-processing software or other equivalent digital-signal-processing meanses are used with the statistic 
gen ration machine 48, and the above-mentioned statistic is determined. And this is used by the pulldown detector 
50, the scene change detector 52, and the fade detector 53. 

[0032] In drawing 4 , the statistic generation machine 48 receives input data and 2 field delay-ized input data. This 
statistic generation machine 48 has the absolute value computer 54 of a difference, and generates the absolute 
value of the difference of input data and 2 field delay-ized input data, and the sum computer 56 of the field 
generates the sum of an absolute value covering the field using this absolute value. This sum is outputted to the 
pulldown detector 50 and the scene change detector 52 after that, 

[0033] This statistic generation machine 48 has a low pass filter / sub samplers 58 and 60, and receives input data 
and 2 field delay-ized input data, respectively. The image value which was generated from these, which was formed 
into the sub sample and by which low pass filter processing was carried out is outputted to the absolute value 
computer 62 of a difference, and generates the absolute value of the difference between the image values by which 
low pass filter processing was carried out. The maximum detection machine 64 of the field covers the field, and 
determines the maximum absolute value, and this maximum absolute value is outputted to the pulldown detector 50. 
[0034] A low pass filter / sub sampler 60 has the average computer 66 of the field again, the average computer 66 
of this field covers the field, and determines the average of input data, and this average is outputted to the fade 
detector 53. 

[0035] The following systems and method of the video encoder control system of this invention, and the following 
examples tend to detect film data scene change video phasing etc. using the statistic generated from the input 
video data, and it is going to fit them to coding resolution. 

[0036] In the 1st example of film detection, the pulldown detector 50 of the 3:2 pulldown processor 32 detects the 
film data which exist in an input video data using the sum of the absolute value of the value between the pixels 
between the fields of the alternation of an input video data. By the video data of the quiescence field or the 
redundant field (still or redundant field), the statistic generation machine 48 generates the low sum of the difference 
of an absolute value, and, on the other hand, the statistic generation machine 48 generates the sum (0 is 
approached) of the absolute value of a difference by the video data of a quiescence image (stationary image). 
Furthermore, when this video data is generated by conversion of 3:2 from a conversion film image, every 5 fields, the 
sum from the 5th field is small and, on the other hand, the remaining sums from the 4 fields of the 5 fields are large. 
[0037] The pulldown detector 50 is detected by comparing the relative value of the sum generated from there in 
existence of the film in a video data, and generates the film flag with which a difference is taken out the 1 st 
pr determined value and the pulldown detector 50 is transmitted to the rate controller 14 by this. 
[0038] The pulldown detector 50 detects the redundant video field using the sum and the maximum absolute value 
of an absolute value of a difference of the image which was calculated by the statistic generation machine and by 
which low pass filter processing was carried out Based on detection of the position of the redundant field, the group 
of the ten fields is distinguished as a film or a non film. 

[0039] The sum of the absolute value of the difference between the input fields of a couple will express the relative 
mismatch between the fields of a couple with the MACROSS kale. When the sum of the absolute value of this 
difference is a small value, it is only the case where the redundant field exists in the field of a couple, 
[0040] The maximum absolute value of the difference of the image by which low pass filter processing was carried 
out expresses the relative mismatch in the local field of the input field of this couple. When the maximum absolute 
value of this difference is small, it is only the case where the redundant field exists in the field of a couple. 
[0041] When this input video data is generated from the film image changed by PURUDAUN of 3:2, the 5th field and 
the 10th field are the redundant fields among the groups of the ten fields. Furthermore, the grade of the mismatch 
between the 6th field and the 8th field bears a strong resemblance to the grade of the mismatch between the 7th 
field and the 9th field. The grade of the mismatch between the 4th field and the 6th field resembles the grade of the 
mismatch betwe n th 5th fi Id and the 7th field. The grade of th mismatch betw en th 1 st fi Id and the 3rd field 
resembles th grade of the mismatch b tw n the 2nd field and the 4th fi Id. 

[0042] In this example, the pulldown det ctor 50 had six qu u s of FIFO (FIFO) of internal statistics of the length of 
eight units, and has memorized ten statistics which are the lat st input fi Id most. The queu is as follows. 

[0043] a) {DY [0] DY [7]} The sum f the absolute value f the field differ nee of a RUMA signal (luma signal) is 

memoriz d. 



[0044] b) {DCr [0], .... DCr [7]} m moriz s the sum of the absolute value of th field differenc of Cr saturation 
signal (chroma signal). 

[0045] c) {DCb [0], ... t DCb [7]) is Cb. Th sum of the absolut value of the fi Id difference of a signal is memorized. 

[0046] d) {dY [0] dY [7]} memoriz s the maximum abs lut value of the field difference of the RUMA signal by 

which I w pass filter processing was carried out 

[0047] ) {dCr [0] dCr [7]J m moriz s th maximum absolut value of the field differenc of Cr saturation signal 

by which low pass filter processing was carried ut. 

[0048] f) {dCb [0] dCb [7]} memorizes the maximum absolute value of the field difference of Cb saturation signal 

by which low pass filter processing was carried out. 

[0049] In the above-mentioned explanation, the absolute value of the field difference over the predetermined field is 
calculated by the whole field by covering it. 

[0050] The pulldown detector 50 holds a state variable psi again, and a state variable psi expresses the film mode of 
th field most outputted from 8 field delay 46 recently. When the field processed most recently is a non film, this 
stat variable psi is defined as 0, and a state variable psi takes one value of the range of 1 to 10, and it expresses 
th sequence of the output field in 3:2 pulldown patterns of the 10 field. The state variable psi is first set to 0. 
[0051] The following statistic is used for the pulldown detector 50 to each input field. 

[0052] 1) The sum of the absolute value of the field difference of the pixel value between DY ', the input brightness 

data about the field, and 2 field delay-ized brightness data [0053] 2) Cover DCr and the field and it is the sum 

[0054] of the absolute value of the field difference of the pixel value between input Cr saturation data and 2 field 

delay-ized Cr saturation data. 3) Cover DCb' and the field and it is the sum [0055] of the absolute value of the field 

difference of the pixel value between input Cb saturation data and 2 field delay-ized Cb saturation data. 4) Maximum 

of the absolute value of the field difference between the pixel values of the image which covers dY ' and the field 

and by which low pass filter processing of input brightness data and the 2 field delay-ized brightness data was 

carried out [0056] 5) Maximum of the absolute value of the field difference between the pixel values of the image 

which covers dCr' and the field and by which low pass filter processing of input Cr saturation data and the 2 field 

d lay-ized Cr saturation data was carried out [0057] 6) Maximum of the absolute value of the field difference 

b tween the pixel values of the image which covers dCb* and the field and by which low pass filter processing of 

input Cb saturation data and the 2 field delay-ized Cb saturation data was carried out [0058] This pulldown detector 

50 updates FIFO of a statistic according to the following formula. 

DY[n]=DY[n-1] 

DCr[n]=DCr[n-1] 

DCb[n]=DCb[n-1] 

dY[n]=dY[n-1] 

dCr[n]=dCr[n-1] 

dCb[n]=dCb[n-1] 

n= — 1, 2 7 — receiving — and DY[0] =DY'DCr[0] =DCr'DCb [0] — =DCb'dY[0] =dY'dCr[0] =dCr'dCb[0] 

=dCb* [0059] When the present input field is [ the present state of a state variable psi ] 0 or 1 0 in the even (the 
maximum bottom) fields, only 1 makes a state variable psi increase without the pulldown detector's 50 performing 
film detection as follows, or the pulldown detector 50 performing film detection. 

[0060] The pulldown detector 50 determines that the following ten fields outputted from 8 field delay 46 only when 
all the states of formula 0M4) were fulfilled are films. 
[0061] 
[Equation 1] 

[0062] Here, TY, TCr, TCb, tY, tCr, tCb, RY, RCr, RCb, RY', RCr', and RCb' are thresholds which were determined by 
the knowledge beforehand acquired from the input data, namely, exist beforehand. 
[0063] 
[Equation 2] 

[0064] For example, these thresholds can be set up by a user's input command or training data. 
[0065] When above all of formula (1)-(4) are filled (i.e., when it is shown that this film test of a film state is 
affirmative), a state variable psi is set as 1 and the class division of the following ten fields outputted from 8 field 
delay 46 is carried out as a film. Other than this, then, a state variable psi is set to 0, the following two fields 
outputted from 8 field delay 46 are classified as a non film (namely, video), and the above-mentioned detection 
process is repeated to new input data. 

[0066] This pulldown detector 50 generates the number-of-letters value in the 2-bit mode again, and this has 0-3 

(base 10), and shows reconstruction of a frame as shown in Table 1 to the rate controller 14. 

[0067] 

Table 1 film mode number-of-letters value Account ** 0 The field 1/the field 2 1 The field 2/the field 1 2 
Recurrence of the field 1/the field 2/the field 1 3 Recurrence of the field 2/the field 1/the field 2 [0068] In the 2nd 

xample of d tection of chang of a scene, the statistic g neration machin 48 s nds information to the pulldown 
d t ctor 50, and this pulldown d tector 50 det cts the scene in input video, i. ., generating of chang of the instant 
of a cut The amount of chang b tween th fi Ids is classified using the sum of the absolut valu of the differ nc 
b tween the pixels in the pr sent field and 2 field d lay-iz d field. In the usual seen , even the case f th scene of 
th small movement which cannot b predict d cov rs s veral frames, and this param t r changes slowly, therefore, 
threshold TLOW pr determin d [ sc n ] in all fi Id diff r nces in being th following, it considers that it is 



c ntinuous — having — small-am unt deltaTLOW only — it changes betw n c ntinuous valu s 
[0069] However, in th cut between two r m r seen s, this parameter becomes larg . Th two fields used for the 
r ason calculating a fi Id difference are because it generates on a different seen . In this case, this field difference 
is usually larger than pred t rmined threshold THIGH. Furthermor , sine a fi Id differenc is calculat d between 
th mutual fields, when th cut f a scene ccurs, the two continuous fields hav a big field difference more than 
thr shold THIGH. 

[0070] Therefor , at least tw high fi Id differences can d t ct detection of change of a sc n easily by detecting 
wh ther it comes after a low field difference, or it comes in front. Look ahead property of the statistic generation 
machine 48 (look-ahead nature) Detection of the number of consecutive field differences is advanced, and the 
reliability of detection of a scene is made to improve. Furthermore, since it is encoded, change of a scene is 
d tected between 1 inputted into the encoder module 16, or two or more frame time. Although this which can 
change a coding parameter by this before scene change of an encoder 10 makes the coding quality of the frame 
b fore change of a scene deteriorate, since change of quality which is visible is not caused, thereby for those who 
ar looking at the decrypted video, the coding efficiency of an encoder 10 is improvable. 

[0071] If these change is detected, the scene change detector 52 will output the change flag of a scene, and will 
transmit this to the rate controller 14. For example, the change flag of this scene expresses a picture type like 
setting in coding. For example, to change of a scene which attains convinced level with detection, the flag in this 
frame is generated, it is sent to the rate controller 14, and internal coding (intra code) of the whole frame is carried 
out. It is outputted as the mutual resynchronization method from this flag scene change detector 52 in a frame. The 
statistic generation machine 48 has the counter (not shown) which generates a periodic count, and a pre processor 
1 2 answers this periodic count, and generates the flag in a frame at a fixed interval. In this mutual resynchronization 
method, a pre processor 1 2 answers the change flag of a scene, generates the flag in a frame, and the rate 
controller 14 answers the flag in this frame, and it inserts an inner flame into the frame of the plurality of the place 
equivalent to change of a scene. In this method, according to the relative position of scene change, the scene 
change detector 52 is chosen so that the frequency of an inner flame may be changed, and it generates an inner 
flame, and makes scene change in agreement And a pre processor 12 answers this scene change flag, corrects the 
count of a counter, and generates the flag in a frame at the time of correction of a count. 

[0072] As an exception method, the scene change detector 52 outputs a 8-bit value to the rate controller 1 4, and 
expresses, the possibility, i.e., the strength, of scene change. This 8-bit value shows other scene change as partial 
scene change again. 

[0073] In addition to detection of a film, the 3:2 pulldown processor 32 is possible also for inserting an inner flame at 
the predetermined intervals and inserting commercials and IP frame coding as another method, and successive 
promotion refreshment operation by this of it is attained. 

[0074] The fade detector 53 opts for video phasing in a video data in the 3rd example of detection of video phasing. 
A twist generates the error detection of a film to the changes to the film added to the film from existence of the 
vid o fade and a film, or the fade rate of the changes to video from a film. This fade detector 53 detects changes of 
vid o from statistics, using an average pixel value as a thing showing a big change of the brightness of the scene 
b fore and behind the fade. This fade detector 53 answers that an average pixel value is below a predetermined 
value, and generates the fade flag showing the fade in video. 

[0075] In the 4th example of adapted type resolution control, the video encoder control system of this invention fits 
the resolution of coding according to change of the scene measured by frame statistics. The statistic generation 
machine 48 of the 3:2 pulldown processor 32 generates the sum of the absolute value of the field difference of the 
pix I of an input video data as a scale of the corresponding complexity of an image. Change of the pixel between the 
fields is also calculated as an exception method. These sums are transmitted to the rate controller 14, and this rate 
controller 14 determines whether these sums exceed a predetermined value. If it becomes beyond this 
predetermined value (i.e., if the complexity of the picture which should be encoded is high), the rate controller 14 will 
generate the resolution selection flag on which the resolution of a coding image is dropped. 

[0076] Although an input video data is processed by the adapted type pre-filter 36, in drawin g 5 , it is performed in 
this example using the 1st predetermined bank of the filter value of 256 pieces chosen by the rate controller 14, or 
a coefficient using a pre-filter selection signal at a rate of every frame 1 time. The adapted type pre-filter 36 
receives a film flag from the 3:2 pulldown processor 32 again, and means whether this input video data is equivalent 
to either a progressive film or the video by which the interlace was carried out. This adapted type pre-filter 36 
chooses a filter value from the 2nd predetermined bank of the group of a filter value using a film flag. 
[0077] This film mode flag and a pre-filter selection signal are processed by 8x8 filters 68, and this 8x8 filter 68 
consists of a group of eight level scan line taps and eight perpendicular taps, in order to perform filtering of 8x8 with 
the frame base. The tap of this 8x8 filter 68 is programmable. For example, if the tap of the matrix of an every other 
is set as 0, the filter of 8x8 turns into 4x4 filters, and in order to perform field filter processing, it can be adapted 
[ this ] for the pixel of a frame. The thing relevant to calculation of the output value to which this 8x8 filter 68 
corr sponds is only the valu from one of the two fi Ids p r frame. 

[0078] When this film flag is OFF, 8x8 filters 68 op rate as a filter of 8x4, and perform filtering with the field base. 
And when a film flag is ON, 8x8 filters 68 p rform filtering with the frame base, and th c nditions (namely, state 
where the matrix in every other one of a tap is set as 0) concerning a tap ar removed. In this way, to video, pr - 
filter processing is the field base and is performed with th frame bas to a film. 

[0079] The group f two or more filters, i. ., a filt r value, r th group of a filter factor is given to filtering of each 



type, for exampl , filt ring of the field bas and filtering f the fram bas . Such two or mor filt rs can b 
determined by s tting the tap f 8x8 filt rs 68 by diff r nt method. 8x8 filt rs 68 serv as an adapted typ bas d on 
the d gree f difficulty for encoding a vide data based on complication of a video image, and th state of an 
encoder 10 by cho sing from one f ither the gr up f th valu of a field filter, or the groups of th value of a 
fram filter besides suiting filtering of the fi id bas or the frame base according to whether an input video data is 
film mat rial or it is video mat rial. Th complexity of this seen is determined by the sum of the absolute value of 
the field diff rence of th c ntinuation field of th same parity. 

[0080] As an exception method, 8x8 filters 68 choose at least one of two or more of the filter values, in order to 
carry out filtering of the delay video data using the coding bit rate set up by the sum and the rate controller 1 4 of 
an absolute value of a field difference. 

[0081] Since the thing with the predetermined group of this filter value is negative, the state of the overflow in 
filt ring can avoid the output of 8x8 filters 68 by using a clamp 70, and clamping or latching it to 8-bit within the 
limits from 0 to 256. 

[0082] Each Y and Cb Cr A value has with the filter value of a group which is different by the above-mentioned 
method, and filtering is independently carried out. 

[0083] In this example, the adapted type pre-filter 36 outputs the data with which 720 pixels processed by the level 
filter / sub sampler 38 of 2:1 were clamped. This level filter / sub sampler 38 of 2:1 answer a resolution selection 
flag from the rate controller 14, and determines the rate of subsampling. The 704 mode and the 352 modes are 
supported in the example using the MPEG coding standard. When the 704 modes are chosen, a disable is carried 
out, the video data [ finishing / processing ] which has 704 pixels per line is inputted into the horizontal sampler 72 
of 2:1, and the horizontal sampler 72 of 2:1 passes through that, without changing. If the 352 modes are chosen, they 
are Y, Cb, and Cr. By the coefficient of 2, a value has, sub sample processing is carried out, the 1 st pixel of each 
line remains, and the resolution which is 352 pixels per line is offered. 

[0084] In another example, it has a level filter / sub sampler 38 by the method same with performing frame filter 
processing or field filter processing, and it performs adapted type filtering using a film flag. In this way, this 
perpendicular filter / sub sampler 34 perform the down sampling of saturation, changes the saturation of 4:2:2 into 
the saturation of 4:2:0, and is decided by whether this is a film material as which the video data which should be 
processed is determined by the 3:2 pulldown processor 32 with a film flag, or it is video material. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] The block diagram of the video encoder of this invention 
[Drawing 2] The block diagram of a pre processor 

[Drawin g 3] The block diagram of the pulldown processor of 3:2 of drawin g 2 

[Drawing 4] The block diagram of the statistic generation machine of the pulldown processor of 3:2 of draw ing 2 
[Drawing 5] The block diagram showing the element of the pre processor of d rawin g 2 

[Drawin g 6] The flow chart view showing the method of the video encoder control system of this invention, and 
operation 

[Description of Notations] 

10 Encoder 

1 1 Encoder Control Module 

12 Pre Processor 
14 Rate Controller 
16 Encoder Module 
18 Prediction Module 
20 Formatter 

22 Consciousness Model Module 

24 Movement Prediction Module 

26 Decoder Module 

28 Look-up Table Module 

30 Perpendicular Cropping Module 

32 3:2 Pulldown Processor 

34 Perpendicular Filter / Sub Sampler 

36 Adapted Type Pre-filter 

38 Level Filter / Sub Sampler 

40 Level Cropping Module 

42 1st Field Delay 

44 2nd Field Delay 

46 8 Field Delay 

48 Statistic Generation Machine 
50 Pulldown Detector 

52 Scene Change Detector 

53 Fade Detector 

54 62 Absolute value computer of a difference 
56 Sum Computer of Field 

58 60 A low pass filter / sub sampler 
64 Maximum Detection Machine of Field 
66 Average Computer of Field 
68 8X8 Filters 
70 Clamp 

72 2:1 Horizontal Sampler 
74 Control Start of Video Encoder 
76 Receive Input Video Data. 
78 Pretreatment of Video Data 

80 In Order to Generate Delay Video Data, Delay Only N Video Datas. 
82 Generate Statistic from Input Video Data. 

84 Generate Flag Which Proc ss s this Statistic and Contains Sc n Chang Flag, Film Flag, and Video Fade Flag. 

86 Opt for S tup of Resolution from this Statistic. 

88 Control Encoder Using Delay Video Data and Statistic. 
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[Translation done.] 



